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NOTATION 

Life  Symbols. 
As  Ekvised  October  11th,  1911. 

Eesolved,  that  in  the  presentation  of  papers  the  symbols  of  the 
Text-Book  of  the  Institute  of  Actuaries,  with  the  additions  noted 
below,  be  followed  when  convenient,  and  that,  in  any  event,  the 
use  of  such  symbols  in  other  senses  be  avoided;  all  letters  used  as 
symbols  to  be  printed  in  italics  except  "a"  when  used  to  denote 
an  annuity  of  1  first  payment  immediate,  i.  e.  {l-\-a);  that 
iV,  and  Sx  be  used  in  accordance  with  the  practice  of  the  Institute 
of  Actuaries,  i.  e., 


^. 

=   ^;- 

-i  =  ^.  +  ^.+i 

+ 

^, 

=  S^- 

.x  =  ^.  +  -sr,,, 

+ 

Additional 

symbols 

K- 

M,: 

I. 

Disability  Symbols. 
As  Adopted  May  16th,  1912. 

?""  =  the  number  of  active  lives  at  age  x. 
^**  =the  number  of  invalid  lives  at  age  x, 

then  IT  +  I"  =  I . 

X  I  X  X 

li,  =the  survivors  at  age  a;  in  a  mortality  table  based  on 
invalid  lives  (not  to  be  confused  with  VJ  amongst 
whom  there  are  additions  each  year  from  those  just 
disabled). 

ix 


d^=the  number  dying  as  active  lives  between  ages  x  and 

x-\-l. 
d'J  =  the  number  dying  as  invalid  lives  between  ages  x  and 

x  +  1. 
i^  =the  number  of  active  lives  becoming  invalid  between 

ages  X  and  x  -j-  1. 
pl  =  the  probability  of  an  active  life  aged  x  being  alive  one 

year  hence,  whether  then  active  or  invalid. 
q^  =the  probability  of  an  active  life  aged  x  dying  within  a 

year,  whether  still  active  or  after  becoming  invalid, 

then  K  +  9"  =  1. 

p*  =  the  probability  of  an  invalid  life  aged  x  being  alive  one 

year  hence. 
<7'  =  the  probability  of  an  invalid  life  aged  x  dying  within  a 

year, 

then  pi+pl^  1. 

p^=  the  probability  of  an  active  life  aged  x  being  alive  and 
active  one  year  hence. 

pf  =  the  probability  of  an  active  life  aged  x  being  alive  but 
invalid  one  year  hence. 

9^= the  probability  of  an  active  life  aged  x  dying  while 
still  active  within  a  year. 

q"*  =  the  probability  of  an  active  life  aged  x  becoming  invalid 
and  dying  within  a  year. 

r^  =the  probability  of  an  active  life  aged  x  becoming  in- 
valid within  a  year, 

then  pr  +pf  =  pV,  qT  +  q:'  =  q1;  pi'  +  qV  =  ^j  pT  +  qT 
=  1  -  ^J  pT  +K  +  qT  +  C  =  1- 

rl  t=  the  absolute  annual  rate  of  invalidity, 

1.  r 

then  r    = 

'       lT-hdT~i-iqT' 

X  X 

X  X 

X  X 

a"'  =  value  of  an  annuity  payable  at  the  end  of  each  year 

X 


provided  an  active  life  now  aged  x  is  then  alive  but 
invalid. 

a^   =  value  of  an  annuity-due  on  an  active  life  payable 
during  survival,  active  or  invalid. 

g^ao  __  Yalue  of  an  annuity-due  on  an  active  life  payable 
during  activity. 

a*  =  value  of  an  annuity-due  on  an  invalid  life, 
nl^x^i"'^  =  value  of  a  deferred  temporary  annuity  payable  at  the 
beginning  of  each  of  i  years  deferred  n  years,  pro- 
vided the  disability  occur  during  the  n  years. 
a^"— 1.~|  =  value  of  an  annuity-due  on  an  active  life  for  n  years  or 
for  y  —  X  years,  whichever  is  the  shorter,  during 
activity. 
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MAY  17TH  AND  I  8th,  19 1 7. 


Addeess  of  the  President,  Aethue  Huntee.* 

During  the  last  three  months  of  1916  I  prepared  drafts  of  two 
papers  for  this  meeting  of  the  Actuarial  Society.  One  dealt  with 
the  education  of  students,  the  future  activities  of  the  Society,  and 
the  methods  of  making  its  work  most  effective.  The  other  dealt 
with  the  numerous  beneficial  and  relief  associations,  some  of  them 
of  great  size,  which  are  becoming  an  increasing  factor  in  the  eco- 
nomic life  of  this  country.  Since  the  beginning  of  this  year,  how- 
ever, I  have  found  myself  less  inclined  to  study  these  matters  and 
have  had  an  increasing  disinclination  to  take  up  anything  unless 
it  appeared  to  be  of  immediate  as  well  as  real  importance.  All  of 
us  are  experiencing  the  same  feelings — namely,  that  many  matters 
which  seemed  vital  a  few  months  ago,  now  appear  to  be  of  minor 
importance.  I  cannot  bring  myself  to  talk  on  the  subjects  which 
I  had  intended  to  put  before  you,  and  I  shall  accordingly  present 
some  ideas  with  regard  to  the  present  war,  part  of  these  being  an 
attempt  to  clarify  my  own  mind  on  the  subject.  I  hope  the  Ca- 
nadians will  bear  with  me  in  treating  the  subject  from  the  American 
standpoint. 

The  main  question  which  is  pressing  upon  all  of  us  in  the  United 
States  is :  What  can  I  do  to  help  my  country,  either  individually  or 
in  collaboration  with  others  ?  Can  I  do  my  best  work  through  local 
organizations,  or  through  professional  bodies  such  as  the  Actuarial 
Society?  Before  answering  that  question  I  think  each  one  of  us 
must  consider  the  whole  situation  and  endeavor  to  decide  to  what 
extent  the  United   States  is  justified  in  entering  the  war,  and 

*  An  informal  address  which  the  members  of  the  Society  voted  to  publish. 
1  1 


2  PEESIDENTIAL   ADDRESS. 

whether  he  is  not  in  duty  bound  to  devote  his  energies  in  assisting 
her  in  every  way.  To  answer  these  questions  it  is  not  necessary  to 
consider  the  conduct  of  the  United  States  in  international  afEairs 
in  the  dim  past,  because  the  standards  of  nations  as  well  as  of  indi- 
viduals have  changed.  Standards  which  were  not  considered  suit- 
able for  the  individual  in  the  past  were  followed  by  governments, 
and  codes  of  ethics  which  would  have  made  a  man  disreputable  in 
his  community  were  not  considered  illegal  or  immoral  for  a  nation 
to  adopt.  But  now  there  is  a  demand  that  nations,  as  well  as  men, 
shall  treat  each  other  decently  and  "that  the  same  standards  of 
conduct  and  of  responsibility  for  wrong  done  shall  be  observed 
among  nations  and  their  governments  that  are  observed  among  the 
individual  citizens  of  civilized  states."  We  ourselves  have  seen  a 
change  of  the  same  kind  in  our  own  business  of  life  insurance,  and 
have  noted  that  some  things  which  were  considered  entirely  proper 
to  meet  the  business  conditions  fifteen  years  ago  are  frowned  upon 
to-day.  Let  us  accordingly  consider  only  what  the  international 
behavior  of  the  United  States  has  been  of  recent  years  and  espe- 
cially the  course  which  it  has  pursued  during  the  three  most  im- 
portant foreign  events  in  which  its  course  has  been  within  its  ex- 
clusive control. 

In  the  first  place,  there  was  the  occupation  of  Cuba.  Those  of 
us  who  were  in  the  United  States  during  the  Spanish-American 
War  realized  that  it  was  as  truly  a  crusaders'  war  as  any  which  took 
place  to  wrest  Jerusalem  from  the  hands  of  the  Turks.  I  do  not 
know  of  another  instance  in  modern  history  where  a  nation  has 
conquered  a  country  and  has  given  back  that  land  to  the  inhabitants 
without  asking  for  return  of  a  cent  of  the  money  which  had  been 
expended  in  freeing  that  country  from  the  oppressor.  This  is  a 
very  bright  page  in  the  history  of  the  United  States.  The  Philip- 
pines is  another  illustration.  It  is  the  announced  intention  of  our 
government  to  give  those  people  their  political  freedom  and  to  allow 
them  to  govern  themselves  as  soon  as  we  are  sure  that  they  are 
capable  of  doing  so.  The  third  case  in  point  is  that  of  Mexico. 
What  other  great  Power  in  the  world's  history  would  have  borne 
the  irritations  from  Mexico  and  not  taken  advantage  of  the  political 
and  financial  disorder  by  using  military  force  and  retaining  a  part 
of  Mexico  as  compensation?  Many  of  us  differ  regarding  the  ad- 
visability and  expediency  of  the  action  of  the  United  States  with 
regard  to  Mexico,  but  we  cannot  fail  to  be  proud  of  the  highmind- 
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cdness  which  has  allowed  a  weak  nation  time  in  which  to  settle  its 
own  affairs  when  it  would  have  been  comparatively  easy  to  add  an 
enormous  territory  to  the  United  States. 

It  is  this  idealism  which  has  found  its  highest  expression  in 
President  Wilson's  last  message  to  Congress.  There  has  been  no 
document  of  any  statesman  which  has  laid  down  in  a  more  moral 
way  the  conditions  under  which  the  life  of  nations  should  be  pro- 
tected. It  is  not  this  document  but  the  fact  that  it  expresses 
clearly  and  succinctly  the  feelings  of  the  great  majority  of  our 
people  which  makes  us  all  feel  that  we  can  throw  our  heart  and 
soul  into  the  war.  We  .'need  have  no  doubts  as  to  the  righteousness 
of  the  action  of  the  United  States  in  siding  with  the  Allies.  "  Only 
free  peoples  can  hold  their  purpose  and  their  honor  steady  to  a 
common  end,  and  prefer  the  interests  of  manhind  to  any  narrow  in- 
terest of  their  own."  Surely  a  splendid  statement,  and  a  call  to  the 
nations  to  be  as  honest  nationally  as  their  citizens  are  in  their  in- 
dividual relations.  "  We  are  glad  to  fight,"  says  President  Wilson, 
"  for  the  right  of  the  nations  great  and  small,  and  the  privilege  of 
men  everywhere  to  choose  their  way  of  life  and  of  obedience.  We 
have  no  selfish  ends  to  serve;  we  desire  no  conquest,  no  dominion; 
we  ask  no  indemnity  for  ourselves,  no  material  compensation  for 
the  sacrifices  we  shall  freely  make.  We  are  but  one  of  the  cham- 
pions of  the  rights  of  mankind.  We  shall  be  satisfied  when  these 
rights  have  been  made  as  sacred  as  the  faith  and  the  freedom  of 
nations  can  make  them."  In  saying  tliis  President  Wilson  is  surely 
the  "voice  of  the  people"  and  when  raised  for  such  purposes  we 
hope  it  is  "  the  voice  of  God." 

Having  decided,  as  we  must  under  such  circumstances,  that  our 
duty  calls  upon  us  to  do  our  part  in  this  great  world  war,  we  are 
naturally  trying  to  find  out  in  what  way  we  can  best  help.  It  seems 
to  me  that  whether  our  individual  part  may  eventually  be  large  or 
small,  there  are  certain  lines  of  conduct  which  we  can  follow  in 
order  to  do  the  right  thing  ourselves  and  to  influence  others  in  this 
gi-eat  crisis. 

First,  we  should  stand  for  a  conduct  of  the  war  worthy  of  a 
democracy.  We  must  try  to  create  a  sentiment  which  would  not 
permit  us  to  carry  on  war  by  methods  which  are  dishonorable  or 
inhuman.  The  nation  should  observe  the  rules  of  war,  such  as  they 
are,  and  should  not  be  a  party  to  reprisals.  We  should  try  with  all 
our  might  to  combat  any  intention  of  wrongdoing  by  this  nation 
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in  revenge  for  illegal  acts  by  the  enemy.  Unfair  methods  of  war- 
fare will  be  ruinous  morally  to  the  nation  which  habitually  uses 
them. 

Second,  we  should  urge  that  the  people  be  permitted  to  express 
their  opinions  freely,  to  the  end  that  liberty  shall  not  be  curtailed, 
and  that  criticism  may  play  its  part  in  remedying  evils.  Construc- 
tive criticism  is  a  patriotic  duty. 

Third,  we  must  as  individuals  act  in  a  right  way  with  regard  to 
economy  and  to  the  saving  of  food.  Some  of  our  merchants  are 
trying  to  prove  that  persons  "  who  can  spend  should  spend  money 
as  heretofore,"  in  clothing  especially,  and  a  few  members  of  the 
press  urge  the  same  course.  In  the  early  days  of  tlie  war  the  slogan 
was  raised  in  England  "  business  as  usual "  but  it  was  found  to  be  a 
source  of  weakness  to  the  nation.  It  seems  to  me  that  whether  it  is 
a  question  of  food  or  clothing,  or  any  form  of  luxury,  there  is  one 
line  of  action  which  may  safely  be  adopted.  If  the  outlay  is  not 
called  for  as  a  necessity  of  health  or  of  reasonable  comfort,  the  pur- 
chase should  not  be  made.  If  the  labor  or  service  can  be  used  to 
better  advantage  elsewhere  it  should  not  be  employed  for  unnec- 
essary things.  Like  all  such  rules,  this  one  requires  to  be  applied 
with  judgment.  Among  a  free  people  so  far  away  from  the  war,  it 
is  difficult  to  realize  the  necessity  of  acting  on  this  principle,  and 
it  is  still  more  difficult  to  use  economy  in  food  and  to  utilize  what 
has  formerly  been  wasted,  in  order  to  offset  the  world's  shortage  in 
food  stuffs,  but  something  really  effective  in  this  line  is  imperative. 
We  need  not  fear  that  a  general  lowering  of  our  scale  of  personal 
expenditure  will  tend  to  throw  workers  out  of  employment,  as 
might  be  the  case  in  times  of  an  ordinary  financial  crisis,  for  in 
time  of  war  there  is  work  for  everyone,  but  not  in  many  cases  in 
the  line  to  which  he  or  she  was  accustomed. 

Fourth,  we  must  try  to  prevent  emotionalism  having  too  much 
sway,  and  should  do  our  best  to  have  intelligence  govern.  It  is 
seldom  that  people  realize  to  the  full  extent  the  tremendous  influ- 
ence of  the  emotions  during  war  time  or  the  advisability  of  guiding 
these  emotions  in  the  most  useful  channels  of  action.  Many  of  the 
absurdities  arising  from  the  desire  of  everyone  to  do  something 
are  the  result  of  good  emotions,  misdirected,  so  we  should  be  kindly 
in  our  criticism  especially  as  the  spirit  of  the  country  is  most 
commendable. 

Fifth,  we  should  have  sympathy  with  those  who  were  born  or 
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whose  parents  were  born  in  the  country  with  which  we  are  at  war. 
Many  persons  seem  to  consider  that  they  have  acquired  a  certain 
merit  by  being  born  an  American,  Canadian,  Englishman,  etc., 
but  it  is  solely  an  accident.  We  should  have  broad  sympathy,  espe- 
cially for  young  men  and  women  who  were  born  in  this  country, 
are  attached  to  its  institutions,  heart  and  soul,  but  whose  parents 
were  born  in  Germany. 

Sixth,  we  must  try  to  take  a  sane  view  of  the  changes  which 
must  come  in  our  governmental  activities  and  of  the  revolutions  in 
ideas  which  must  now  be  expected.  Eew  of  us  have  realized  the 
great  change  which  has  taken  place  in  the  point  of  view  when  the 
railroads  of  this  country  voluntarily  put  themselves  under  a  com- 
mittee of  five,  which  has  authority  to  formulate  a  policy  for  the 
operation  of  all  the  railroads,  so  that  there  shall  be  a  minimum  of 
competition  and  a  maximum  of  national  transportation  efficiency. 
It  is  not  likely  that  if  a  community  gets  used  to  the  idea  of  co- 
oj^eration  instead  of  competition,  it  will  ever  go  back  to  the  old 
conditions.  We  are  also  facing  other  ideas  equally  new,  such  as 
that  there  should  be  conscription  of  wealth  as  well  as  conscription 
of  men,  and  that  the  property  of  individual  men  is  of  little  value 
compared  with  life.  It  is  pointed  out  by  those  who  wish  to  see 
everything  done  on  a  reasonable  basis  that  as  all  men  are  not  con- 
scripted, all  wealth  should  not  be  taken  by  the  nation  from  indi- 
viduals— ^furthermore,  that  the  basis  of  taxation  on  business  should 
be  on  the  excess  profits  due  to  warfare  and  not  on  the  normal  profits 
of  times  of  peace.  New  and  strange  ideas  must  be  expected.  We 
must  be  prepared  to  tolerate  proposals  which  may  encroach  upon 
our  own  business,  and  must  use  our  best  endeavors  to  treat  all  sug- 
gestions from  the  point  of  view  of  the  entire  people.  In  Britain  a 
pamphlet  has  been  published  by  the  Fabian  Society  urging  the 
nationalization  of  life  insurance.  The  same  idea  will  very  likely 
be  presented  here,  and  we  must  be  in  a  position  to  show  that  our 
companies  are  so  well  conducted  that  it  would  not  pay  to  have  them 
run  by  the  government.  If  the  national  government  should  see  fit 
to  exercise  its  power  of  taxation  during  war  and  thereby  take  from 
the  masses  of  people  the  money  with  which  to  pay  indemnities  to 
the  few,  or  to  the  families  of  the  few,  we  should  make  it  clear  that 
however  admirable  that  process  may  be,  it  is  not  life  insurance,  and 
will  furnish  no  sound  reason  why  life  insurance  in  normal  times 
should  be  conducted  by  the  government. 
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The  natural  question  arises:  What  can  I  do  in  my  professional 
capacity  to  help  the  government  or  my  community  ?  I  should  coun- 
sel men  not  to  rush  into  work  for  which  they  are  not  suited,  hut  to 
wait  until  their  services  can  be  used  to  advantage.  I  do  not  mean 
that  they  should  wait  until  a  big  task  comes,  because  that  naturally 
falls  to  the  lot  of  a  very  few.  With  the  training  which  actuaries 
receive  there  should  be  many  ways  in  which  their  services  may  be 
used.  One  of  our  members  is  doing  important  work  in  connection 
with  the  Eed  Cross  organization  in  his  neighborhood,  his  business 
ability  being  of  great  service;  while  another  is  taking  an  active 
part  in  connection  with  the  military  census.  Every  actuary  should 
let  the  men  in  charge  of  state  or  government  work  in  his  community 
know  the  kind  of  work  which  he  can  do,  and  have  his  name  put  on 
the  waiting  list  to  be  called  whenever  needed.  Please  bear  in  mind 
that  many  of  the  actuaries,  especially  those  above  military  age,  will 
have  their  burdens  greatly  increased:  many  of  them  will  be  doing 
the  equivalent  of  war  service  by  undertaking  part  of  the  work  of 
the  young  men  who  go  to  the  front. 

I  am  very  glad  to  say  that  the  Council  has  placed  the  services  of 
the  Society  and  of  its  individual  members  at  the  disposal  of  the 
United  States  government  and  of  the  authorities  of  the  Dominion 
of  Canada.  r^f..^,^  fr.'  s,,\^.[,,, 

Probably  the  most  discussed  book  during  the  last  year  has  been 
"Mr.  Britling  Sees  It  Through."  To  many  the  best  tiling  in  the 
book  is  the  gradual  conversion  of  the  principal  character  to  a  belief 
in  the  Deity  after  the  loss  of  his  son  and  of  his  German  tutor  in 
battle.  In  the  last  few  pages  he  states  that  he  must  write  to  the 
parents  of  his  deceased  German  tutor  telling  them  of  the  causes 
and  results  of  the  war.  After  many  efforts  he  thinks  he  will  write 
"  about  God  as  I  have  found  Him."  He  decides  however  that  it 
would  be,  better  tp  write  '^  about  Gx)d  as  He  has  f  oup.d  me,"  but  the 
final  theme,  and  the  closing  sentiment  in  the  book  is  "  our  sons 
who  have  shown  us  God."  Mr.  H.  G.  Wells  sounds  a  high  note  in 
that  book  when  he, makes  his  principal  chara,cter  say  "Let  us  pledge 
ourselves  to  the  perfecting  and  working  out  of  the  methods  of 
democracy.  Let  us  set  up  the  peace  of  the  World  Eepublic  amidst 
the  ruins.    Let  it  be  our  religion,  our  calling." 

President  Wilson  struck  a  higher,  a  nobler  note  than  Wells  when 
he  said  in  his  great  message : 
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"But  the  right  is  more  precious  than  peace,  and  we  shall  fight 
for  the  things  which  we  have  always  carried  nearest  our  hearts — 
for  democracy,  for  the  right  of  those  who  submit  to  authority  to 
have  a  voice  in  their  own  governments,  for  the  rights  and  liberties 
of  small  nations,  for  a  universal  dominion  of  right  by  such  ia.  con- 
cert of  free  peoples  as  shall  bring  peace  and  safety  to  all  nations 
and  make  the  world  itself  at  last  free." 

After  all,  the  suggestions  which  I  have  made  are  unnecessary  for 
the  man  who  sees  the  vision,  who  feels  in  the  depth  of  his  soul  what 
this  war  is  for.  It  is  a  war  to  make  a  new  world.  If  a  man  is  once 
possessed  by  this  feeling — swept  away  by  it — he  will  do  the  right 
thing  at  each  moment  and  in  each  particular ;  he  will  be  in  the  same 
condition  as  a  man  possessed  with  the  spirit  of  true  religion;  he 
does  not  need  any  rules  of  morality;  he  will  obey  them  without 
knowing  it. 

Our  Canadian  members  have  been  in  the  war  for  three  years  and 
have  shown  us  the  way.  They  have  not  been  unduly  elated  by  vic- 
tory or  greatly  depressed  by  defeat;  they  have  endured  financial 
losses  without  flinching,  have  met  the  deaths  of  relatives  with  for- 
titude, and  have  done  it  all  in  a  modest  fashion  and  without 
advertising  their  bravery  to  the  world.  In  the  same  spirit  we  are 
going  to  meet  the  situation,  resolved  that  when  a  new  generation 
shall  write  the  history  of  this  Society  they  will  say  that  its  mem- 
bers, whether  in  the  exaltation  of  battle,  in  their  large  tasks,  in 
trying  routine  work,  or  in  the  hard  path  of  the  conscientious  ob- 
jector, did  their  duty  as  men  inspired  by  high  ideals. 
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The  Coming  Expansion  of  the  Social  Principle 
Underlying  Insurance. 


BY 

EUFUS  W.  WEEKS. 


A  prophecy  is  a  thing  of  the  imagination,  either  an  efiort  or  an 
offering  of  the  imagination,  according  as  you  conceive  the  im- 
agination as  merely  a  faculty  of  the  individual  man  or  as  a  creative 
power  which  is  in  some  sense  outside  of  the  individual.  In  either 
view,  doubtless  the  terms  of  the  prophecy  lie  within  the  framework 
of  the  individual's  conception  of  the  world  and  life.  Hence  it  is 
plain  that  the  prophet's  confidence  in  the  prophecy  is  no  guarantee 
that  it  is  true;  yet  if  lie  is  to  be  true  he  must  present  it  as  it  pre- 
sents itself  to  him.  In  most  cases  a  prophecy  presents  itself  to  the 
prophet  in  the  form  of  positive  assertion,  and  can  be  most  easily 
and  most  faitlifuUy  passed  on  in  the  same  form,  leaving  it  to  each 
hearer  to  accept  or  reject  in  whole  or  in  part,  not,  however,  ac- 
cording to  his  fancy,  but  according  to  what  after  honest  efiort  he 
deems  to  be  the  data  of  the  case.  Therefore,  the  forecast  which 
follows,  though  put  in  the  form  of  assertion,  is  really  meant  as 
suggestion,  and  the  probability  is  recognized  that  modifying  factors 
will  occur  to  the  reader  which  have  here  been  overlooked. 

It  is  suggested,  then,  that  the  tremendous  events  and  the  incal- 
culable changes  into  which  these  hasty  years  have  hurled  us  mark 
the  early  stages  of  a  world-mutation  which  is  to  evolve  rapidly 
into  a  new  species  of  human  society.  The  main  line  of  this  trans- 
formation will  be  an  immense  extension  of  the  social-economic 
principle  which  is  the  creative  motive  of  insurance.  That  principle 
is  mutual  guarantee,  and  its  dominant  share  in  the  early  develop- 
ment of  mankind  is  set  forth  with  wonderful  vividness  and  con- 
vincingness in  the  book  which  to  my  mind  is  the  most  notable  book 
of  the  opening  twentieth  century,  "Mutual  Aid"  by  Prince  Kro- 
potkin,  a  book  which  is  indispensable  to  social  students. 

The  institution  of  insurance  starts  from  the  principle  of  mutual 
guarantee  against  calamit}'',  but  insurance  touches  only  subsidiary 
forms  of  calamity,  such  as  untimely  death,  fire,  shipwreck.    It  does 
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not  cover  the  great  economic  causes  of  suffering  and  degradation. 
These  have  to  do  with  production  and  distribution — the  two  all- 
embracing  processes  which  mean  good  or  evil  to  us  all.  Production 
is  in  two  respects  fatally  calamitous :  first,  its  aggregate  volume  is 
uncertain  and  fluctuating;  and,  second,  an  enormous  part  of  the 
people  are  engaged  in  activities  which  do  not  increase  the  volume 
of  production  but  only  serve  the  ends  of  private  profit,  or  in  occu- 
pations which  purvey  luxury. 

Distribution  is  even  more  out  of  joint  than  production,  its  uneven- 
ness  is  so  appalling. 

The  pressure  of  these  all-pervading  evils  is  now  felt  by  the 
masses,  and  in  this  epoch  of  nascency  in  social  and  political  life 
must  force  the  unlimited  extension  of  the  principle  of  mutual 
guarantee  in  three  dimensions : 

1st,  So  as  to  apply  to  all  the  people, 

2d,  So  as  to  apply  to  all  the  forms  of  calamity, 

3d,  So  as  to  be  adequate. 

The  institution  of  corporational  insurance,  although  by  all  odds 
the  most;  social  of  our  financial  institutions,  necessarily  comes  short 
of  these  requirements;  it  cannot  be  universal,  it  cannot  cover  all 
the  kinds  of  injurious  contingency,  and  it  is  generally  inadequate 
where  it  does  apply.  What  is  going  to  happen  is  the  universaliza- 
tion  of  complete  mutual  guarantee. 

Society  is  going  to  attain  this  through  a  new  use  of  its  most 
powerful  organ — government.  Heretofore  society  has  used  gov- 
ernment for  purposes  of  restriction;  hereafter  society  is  to  use 
government  mainly  as  its  organ  for  securing  universal  plenty,  for 
defense  against  those  ancient  enemies  of  the  race,  hunger,  cold,  and 
mental  darkness.  All  citizens  are  to  work  in  the  democratized 
social  army  which  will  provide  food,  shelter,  clothing  and  light  of 
the  mind;  and  all  shall  share  adequately  in  all  these  products. 

To  the  objector's  question  "Will  it  work?"  the  answer  is:  it 
has  got  to  work.  In  time  of  war,  when  two  huge  fractions  of  human 
society  face  each  other  as  deadly  enemies,  each  fraction  finds  that 
an3rthing  short  of  this  complete  mutual  guarantee  within  itself 
will  not  worlcj  and  society  is  all  at  once  forced  to  revolutionize  its 
mind  and  to  do  the  necessary  things  in  a  new  way  and  on  the  vastest 
scale.  Having  once  realized  the  effectiveness  of  complete  organiza- 
tion for  the  one  end  of  mutual  aid,  the  time  of  peace  will  not  bring 
repentance  for  that  discovery;  all  the  newly  created  energy  of 
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social  action,  then  no  longer  needed  in  the  unnatural  warfare  against 
human  beings,  will  be  turned  against  mankind's  common  foes, 
hunger,  cold  and  mental  darkness. 

To  another  question  of  the  objector :  "  But  is  not  this  against 
human  nature  ?  "  the  answer  is :  it  is  against  the  manifestations  of 
human  nature  which  have  come  to  the  front  during  the  commercial 
period;  but  it  is  strictly  in  line  with  the  inherent  potentialities  of 
human  nature.  The  child  as  born  is  a  bundle  of  alternative  possi- 
bilities, and  whether  in  its  life  it  follows  this  or  that  line  of  its 
original  potentialities  will  depend  on  its  environment,  beginning  at 
its  birth. 

The  deepest  inherent  human  nature  is  the  product  of  the  long 
period,  pre-historic,  during  wliich  man  became  man,  the  thousands 
of  generations  during  which  the  human  race  lived  a  group  life  in 
small  clans.  The  force  of  necessity  during  that  time  produced  and 
strengthened  the  potentiality  of  the  passion  for  usefulness  to  the 
group — economic  usefulness  and  fighting  usefulness.  The  com- 
petitive, militaristic  period  of  the  last  few  hundred  generations  has 
restricted  the  passion  for  group  usefulness  to  the  military  function, 
and  has  left  dormant,  especially  during  the  current  commercial 
period,  the  equally  natural  passion  for  economic  group  usefulness. 
The  new  discovery  in  social  evolution  now  coming  to  society  has 
only  to  set  free  the  underlying  potential  instinct  for  mutual  aid  in 
all  departments  of  life.  Furthermore,  this  awakened  passion  for 
usefulness  will  be  doubly  reinforced  by  the  passion  for  approbation 
which  is  always  and  everywhere  intense,  but  which,  during  the  in- 
dividualist, competitive  period  has  worked  wrongly,  because  the 
admiration  of  the  people  at  large  has  been  bestowed  not  on  the  most 
useful,  but  on  the  most  successful  in  self-aggrandizement.  Already 
we  can  see  that  this  is  changing ;  the  people  are  coming  to  know  and 
feel  that  they  must  have  universal  usefulness,  and  this  is  making 
them  admire  and  love  that  quality — actually  to  admire  it,  no 
longer  to  pretend  to.  As  the  new  way  of  production  and  distribu- 
tion takes  effect,  the  useful  man  will  take  the  supreme  place  in  the 
esteem  of  the  vast  majority,  and  the  ambition  to  win  such  esteem 
will  come  into  play  as  a  powerful  motive  in  concert  with  the  inner 
race  conscience.  What  a  simple  secret  it  is,  that  activity  for  mutual 
aid  brings  happiness,  satisfaction,  keen  and  unfailing!  Only  our 
commercial  individualist  obsession  has  blinded  our  eyes  to  this 
simple,  most  precious  of  truths,  and  now  our  eyes  are  being  opened 
by  force,  never  to  be  closed  again. 
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Title  II  of  the  Revenue  Act  Appeoved  March 

3,  1917. 

BY 

EDWABD  E.   RHODES. 

I. 

The  Geneeal  Eule  Eegaeding  Consteuction  of  Tax  Acts. 

A  tax  act  must  be  strictly  construed.  Its  scope  must  not  be  ex- 
tended by  implication. 

"  In  the  first  place,  it  is,  as  I  conceive,  a  general  rule  in  the  inter- 
pretation of  all  statutes  levying  taxes  or  duties  upon  subjects  or 
citizens,  not  to  extend  their  provisions  by  implication,  beyond  the 
clear  import  of  the  language  used,  or  to  enlarge  their  operation  so 
as  to  embrace  matters,  not  specifically  pointed  out,  although  stand- 
ing upon  a  close  analogy.  In  every  case,  therefore,  of  doubt,  such 
statutes  are  construed  most  strongly  against  the  government  and  in 
favor  of  the  subjects  or  citizens,  because  burdens  are  not  to  be  im- 
posed, nor  presumed  to  be  imposed,  beyond  what  the  statutes  ex- 
pressly and  clearly  import.  Eevenue  statutes  are  in  no  sense  either 
remedial  laws  or  laws  founded  upon  any  permanent  public  policy, 
and,  therefore,  are  not  to  be  liberally  construed." 

United  States  vs.  Wigglesivorth,  2  Story,  369.  Cited 
with  approval,  Benziger  vs.  U.  S.,  192  U.  S.,  38. 
•  "Keeping  in  mind  the  well  settled  rule,  that  the  citizen  is  ex- 
empt from  taxation,  unless  the  same  is  imposed  by  clear  and  une- 
quivocal language,  and  that  where  the  construction  is  doubtful,  the 
doubt  is  to  be  resolved  in  favor  of  those  upon  whom  the  tax  is  sought 
to  be  laid." 

SprecTcels  vs.  McClain,  192  U.  S.,  397. 

II. 

The  Scope  and  Purpose  of  the  Title. 

The  full  title  is  "  Title  II— Excess  Profits  Tax."  In  U.  S.  vs. 
Fisher  (2  Cranch.,  358),  Chief  Justice  Marshall  said: 

"When  the  mind  labors  to  discover  the  design  of  the  legislature 
it  seizes  everything  from  which  it  can  be  derived,  and  in  such  case 
the  title  claims  a  degree  of  notice,  and  will  have  its  due  share  of 
consideration." 
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Where  the  question  was  whether  the  Shipping  Act  applied  to 
seamen  engaged  on  foreign  vessels  while  in  American  waters,  the 
court  said : 

"If  in  the  body  of  the  act  it  is  doubtful,  as  it  appears  to  be, 
whether  these  commissioners  are  only  to  superintend  the  employ- 
ment and  discharge  of  the  seamen  engaged  on  ships  belonging  to 
citizens  of  the  United  States,  then  this  plain  indication  in  the  title, 
of  the  purpose  of  this  act  in  this  respect,  would  resolve  such  doubt 
accordingly." 

U.  8.  vs.  McArdle,  2  Sawyer,  367. 
See  also  U.  S.  vs.  Palmer,  3  Wheat.,  610 ; 

Wilson  vs.  Spaulding,  Collector,  19  Fed.,  304; 

Rogers  vs.  U.  S.,  153  Fed.,  346 ; 

Holy  Trinity  vs.  U.  8.,  143  U.  S.,  457. 

We  come  now  to  a  consideration  of  the  language  of  the  act. 
Section  200  of  the  act  provides  that : 

"  The  term  '  corporation '  includes  joint-stock  companies  or  asso- 
ciations, and  insurance  companies." 

,     Section  201  provides : 

"  That  in  addition  to  the  taxes  under  existing  laws  there  shall  be 
levied,  assessed,  collected,  and  paid  for  each  taxable  year  upon  the 
net  income  of  every  corporation  and  partnership  organized,  author- 
ized, or  existing  under  the  laws  of  the  United  States,  or  of  any 
state,  territory  or  district  thereof,  no  matter  how  created  or  organ- 
ized, excepting  income  derived  from  the  business  of  life,  health, 
and  accident  insurance  combined  in  one  policy  issued  on  the  weekly 
premium  payment  plan,  a  tax  of  eight  per  centum  of  the  amount 
by  which  such  net  income  exceeds  the  sum  of  (a)  $5,000  and  (&) 
eight  per  centum  of  the  actual  capital  invested." 

Section  202  provides : 

"  That  for  the  purpose  of  this  title,  actual  capital  invested  means 
(1)  actual  cash  paid  in,  (2)  the  actual  cash  value,  at  the  time  of 
payment,  of  assets  other  than  cash  paid  in,  and  (3)  paid  in  or 
earned  surplus  and  undivided  profits  used  or  employed  in  the  busi- 
ness ;  but  does  not  include  money  or  other  property  borrowed  by  the 
corporation  or  partnership." 

Section  201  levies  a  tax  upon  the  amount  by  which  the  profits 
exceed  the  sum  of  $5,000  and  8  per  cent,  of  the  "actual  capital 
invested." 

Section  202  defines  "  actual  capital  invested  " : 
(1)  Actual  cash  paid  in; 
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(2)  Actual  cash  value  of  assets  other  than  cash; 

(3)  Surplus  paid  in  or  earned,  and  undivided  profits  used  or  em- 

ployed in  the  business ;  but  not  borrowed  money  or  property. 

By  section  201  every  corporation  and  partnership  is  allowed  as 
an  exemption  from  taxation,  the  sum  of  $5,000  and  8  per  cent,  of 
"actual  capital  invested."  The  tax  is  levied  on  the  profits  of  the 
corporation  or  partnership  in  excess  of  such  exemption.  It  is  thus 
an  Excess  Profits  Tax. 

If  the  allowed  exemption  of  $5,000  and  8  per  cent,  of  "actual 
capital  invested"  be  a  greater  amount  than  the  profits  of  the  cor- 
poration or  partnership,  no  tax  is  collectible  under  the  act;  so  that, 
if  a  corporation  or  partnership  be  taxed,  its  profits  must  be  in 
excess  of  $5,000  and  8  per  cent,  of  "  actual  capital  invested."  All 
the  various  sections  of  the  act  harmonize  with  this  view.  The 
exemption  alluded  to  is  given  to  all  corporations  and  partnerships, 
and  determines  the  allowable  profit  to  them  before  any  tax  is  levied. 

The  allowance  of  a  profit  to  every  corporation  and  partnership 
enters  into  and  pervades  the  whole  spirit,  scheme  and  purpose  of 
the  act.  Congress  sought  to  obtain  for  the  government  a  part  of 
the  assumed  excessive  profits  which  it  considered  corporations  and 
partnerships  were  receiving.  Congress  might  have  increased  the 
Income  Tax  and  thus  have  taken  for  the  government  a  larger  part 
of  the  income,  regardless  of  profits;  but  the  scheme  indicates,  as 
outlined  by  the  act,  that  Congress  did  not  intend  to  increase  the 
Income  Tax  but  to  appropriate  for  the  government  a  part  of  the 
profits  of  the  corporation  or  partnership.  The  action  of  Congress 
when  the  act  of  September  8,  1916,  was  passed,  is  unmistakable. 
At  that  time  it  increased  the  Income  Tax  of  corporations  from  1 
per  cent,  to  2  per  cent.  Immediately  thereafter,  not  desiring  to 
further  increase  the  income  tax  on  corporations,  but  yet  feeling 
that  there  were  certain  corporations  and  partnerships  receiving 
abnormal  profits.  Congress  determined  to  take  for  the  uses  of  the 
government  a  certain  part  of  the  profits  in  excess  of  what  it  consid- 
ered reasonable. 

Congress  determined  that  a  reasonable  profit  for  a  corporation 
was  8  per  cent,  of  the  "actual  capital  invested";  it,  therefore,  did 
not  intend  to  tax  corporations  which  were  receiving  only  a  reason- 
able profit,  because  such  corporations,  it  considered,  were  sufficiently 
taxed  at  2  per  cent,  of  the  net  income,  under  the  act  of  Congress 
approved  September  8,  1916. 
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The  act  approved  March  3,  1917,  is  intended  to  affect  those  cor- 
porations and  partnerships,  and  those  only,  which,  notwithstanding 
the  payment  of  the  2  per  cent,  income  tax,  are  still  in  enjoyment  of 
large  profits.  It  is,  therefore,  apparent  that  an  allowed  profit  ia 
given  to  all  corporations  and  partnerships  which  are  taxable  under 
the  act.  If  there  be  any  class  of  corporations  or  partnerships  which 
from  the  nature  of  their  business  have  no  profits;  or  if  there  be 
corporations  or  partnerships  which  have  no  '^  actual  capital  in- 
vested" for  the  purpose  of  earning  profits  or  of  determining  the 
amount  of  exemption,  the  inclusion  of  such  corporations  or  part- 
nerships among  those  taxed  will  have  the  effect  of  levying  a  tax 
upon  such  corporations  or  partnerships  different  in  character  from 
that  of  corporations  or  partnerships  possessing  profits  or  having 
such  "  capital  invested." 

In  the  case  of  corporations  having  profits  the  tax  will  be  an 
excess  profits  tax,  but  in  the  case  of  corporations  having  no  profits, 
the  tax,  if  imposed  on  the  net  income,  is  only  an  increase  of  the 
income  tax  under  the  act  of  September  8,  1916,  from  2  per  cent, 
to  10  per  cent. 

The  allowance  of  $5,000  to  every  corporation  or  partnership  does 
not  alter  or  change  the  character  or  any  principle  of  the  method 
of  taxation  outlined  in  the  act.  This  can  only  be  interpreted  to 
mean  that  after  fixing  8  per  cent,  of  the  actual  capital  invested  as 
a  reasonable  profit.  Congress  did  not  intend  to  tax  the  excess  unless 
such  excess  exceeded  $5,000. 

The  purpose  of  section  201  was  not  to  create  an  exemption  arbi- 
trarily but  to  distinguish  and  designate  a  fund  not  subject  to  tax. 
Such  designation  is  a  major  part  of  the  scheme  of  the  act  and  it  is 
an  important  factor  in  determining  the  character  of  the  tax  im- 
posed. It  enters  into  and  becomes  an  integral  part  of  the  plan  of 
taxation.  It  is  really  the  most  important  factor  in  the  plan,  for 
its  presence  indicates  that  the  tax  imposed  is  an  excess  profits  tax ; 
but  if  there  is  no  basis  for  computing  it  under  the  terms  of  the  act, 
then  the  tax  imposed  is  not  an  excess  profits  tax,  but  an  additional 
income  tax.  Therefore,  the  provisions  of  section  201  must  not  be 
regarded  only  as  providing  for  an  exemption  per  se,  but  as  the 
method  by  which  it  may  be  determined  whether  there  is  a  fund  of 
excess  profits  liable  to  a  tax. 

Section  203  provides: 
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"That  the  tax  herein  imposed  upon  corporations  and  partner- 
ships, shall  be  computed  upon  the  basis  of  the  net  income  shown  by 
their  income  tax  returns." 

But  it  is  not  such  net  income  which  is  taxed.  Before  any  tax  can 
be  imposed  the  net  income  must  exceed  8  per  cent,  of  the  "  actual 
capital  invested"  plus  $5,000,  and  only  so  much  of  the  net  income 
is  subject  to  the  tax  as  is  in  excess  of  8  per  cent,  of  the  actual  capital 
invested  and  $5,000.  Furthermore,  the  net  income  must  represent 
profits  in  order  to  render  it  subject  to  tax  under  the  present  act. 
This  phase  of  the  question  will  be  discussed  later. 
Section  205  provides  that: 

"  Every  corporation  .  .  .  shall,  for  the  purposes  of  this  title,  in- 
clude in  such  return,  a  detailed  statement  of  the  actual  capital 
invested/' 

Such  a  detailed  statement  would  not  be  required  if  Congress  had 
not  intended  to  tax  profits  rather  than  income. 

The  words  "for  the  purposes  of  this  title"  in  section  205  are 
equivalent  to  "for  the  purposes  of  ascertaining  the  excess  profits 
tax,"  and  further  indicate  that  the  act  itself  is  intended  to  be  a 
tax  on  excess  profits  and  not  an  increased  income  tax. 

Section  202  reads : 

"That  for  the  purposes  of  this  title,  actual  capital  invested 
means  .  .  ." 

Here  we  find  that  for  the  purpose  of  ascertaining  the  excess 
profits  tax  it  is  clearly  indicated  that,  although  corporations  or  part- 
nerships might  have  "actual  capital  invested,"  yet  it  is  not  the 
fact  of  there  being  actual  capital  invested,  but  that  such  "actual 
capital  invested  "  is  used  by  the  corporation  or  partnership  for  the 
purpose  of  acquiring  excess  profits,  that  is  the  determining  factor. 

The  conclusion  is  irresistible  that  the  tax  is  an  excess  profits  tax, 
not  an  income  tax. 

III. 

The  Business  op  Mutual  Life  Insukance  Is  Not  Conducted 

FOR  Profit. 

Life  insurance  companies  doing  business  upon  the  mutual  plan 
are  not  organized  for  profit  nor  are  the  funds  held  by  them  em- 
ployed to  procure  profit.  Their  funds  comprise  the  reserves  re- 
quired by  law  to  be  held  to  provide  for  the  future  payment  of  their 
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policy  obligations,  and  such  contingency  reserves  as  may  be  held  to 
place  the  fulfillment  of  their  policy  obligations  beyond  peradven- 
ture.  The  creation  and  purpose  of  these  respective  funds  can  only 
be  understood  by  the  consideration  of  the  purposes  and  objects  of 
mutual  life  insurance.  Mutual  life  insurance  companies  have  no 
stockholders  and  therefore  no  capital  stock  or  funds  contributed 
by  stockholders.  They  are  aggregations  of  persons  associated  for 
the  purpose  of  insuring  each  other  at  cost.  Each  policyholder  is  a 
member  of  the  corporation.  I  quote  at  length  from  a  brief  sub- 
mitted to  the  Finance  Committee  of  the  United  States  Senate  to 
which  the  Excess  Profits  Tax  Bill  was  referred : 

"In  mutual  life  insurance  there  have  been  three  methods  em- 
ployed of  securing  from  members  contributions  to  meet  losses.  The 
underlying  principles  and  the  purposes  of  each  method  are  identi- 
cal. They  differ  only  in  the  way  the  business  is  done.  Each  seeks 
to  accomplish  the  same  end  as  the  other,  namely,  to  give  life  insur- 
ance at  cost,  but  they  go  about  it  in  different  ways,  as  follows : 

"First.  The  pure  assessment  plan,  under  which  the  loss  pay- 
able on  the  death  of  a  member  is,  after  the  event,  contributed  pro 
rata  by  the  surviving  members.  This  plan  takes  no  account  of  the 
differing  ages  of  the  insured  members  and  the  inequality  in  the  prob- 
able number  of  contributions  each  will  have  to  make;  nor  of  the 
possibility  that  diminishing  numbers  will  increase  the  assessments 
upon  the  surviving  members.  It  has  been  found  inequitable  and  is 
obsolete. 

"  Second.  The  natural  premium  plan,  under  which  each  mem- 
ber pays  each  year  the  cost  of  carrying  his  insurance  for  that  year. 
As  the  hazard  of  death  increases  annually  the  premium  increases 
correspondingly,  and  the  plan  is  objectionable  on  this  account. 
This  plan  is  used  only  by  fraternal  insurance  societies. 

"Third.  The  level  premium  plan,  which  is  the  one  in  general 
use  by  all  insurance  companies  and  which  in  recent  years  many 
fraternal  societies  have  adopted.  Under  this  plan  the  maximum 
annual  contribution  which  any  member  can  be  called  upon  to  pay 
is  uniform  throughout  the  life  of  the  policy.  The  member  pays 
during  his  early  years  a  sum  in  excess  of  the  current  cost  of  his 
insurance.  This  excess  is  applied  to  the  creation  of  a  reserve,  or 
self-insurance  fund,  which  serves  to  maintain  the  insurance  in  the 
later  years  when  the  stipulated  level  premium  would  be  insufficient 
to  meet  the  current  cost  of  insurance  on  the  natural  premium  plan. 

"Whether  a  mutual  company  be  conducted  on  the  assessment 
plan,  the  natural  premium  plan,  or  the  level  premium  plan,  the 
member  receives  his  insurance  at  cost.  The  assessment  company 
collects  its  premiums  after  the  death  has  actually  occurred  and  the 
cost  is  thereby  ascertained.     The  mutual  level  premium  company 
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coiiects  its  estimated  premiums  in  advance  and  adjusts  the  actual 
cost  afterward. 

"The  calculation  of  premium  rates  for  life  insurance  involves, 
first,  the  adoption  of  a  table  of  mortality  showing  the  probable 
death  rate  for  each  age  of  life;  second,  the  adoption  of  an  assumed 
rate  of  interest  such  as  the  company  may  safely  expect  to  realize 
upon  its  invested  assets  during  the  lifetime  of  the  policy.  These 
two  factors  determine  what  is  technically  known  as  the  net  or 
mathematical  premiums,  which  are  the  sums  sufficient  and  neces- 
sary to  pay  all  outstanding  policies  as  they  become  claims,  provided 
deaths  occur  exactly  in  accordance  with  the  table  of  mortality,  and 
the  rate  of  interest  earned  on  the  investment  of  such  premiums  is 
exactly  equal  to  the  rate  assumed.  To  the  net  or  mathematical 
premiums  there  is  added  a  sum  technically  known  as  'loading,'  for 
the  purpose  of  meeting  the  expense  of  conducting  the  business  as 
well  as  any  unforeseen  contingencies,  such  as  an  abnormal  death 
rate  due  to  war  or  pestilence.  The  net  or  mathematical  premiums, 
increased  by  the  'loading'  constitute  the  premium  rates  stipulated 
in  the  policies  of  insurance. 

"  Premium  rates  so  computed  are,  in  the  experience  of  life  insur- 
ance companies,  generally  found  to  be  in  excess  of  their  require- 
ments. In  a  mutual  company  such  excess  constitutes  its  margin 
of  safet}'  and  must  be  liberal.  Such  a  company  has  no  capital 
stock  and  must  rely  entirely  upon  its  premiums  to  meet  unusual 
contingencies.  They  must  be  sufficiently  large  to  assure  the  com- 
pany's ability  to  pay  its  claims  beyond  peradventure  as  they  accrue. 
Their  policies  may  run  for  a  period  of  fifty  or  even  seventy-five 
years,  and  the  stipulated  premium  cannot  be  increased  after  the 
poKcy  is  issued.  In  computing  their  rates  the  companies  use, 
therefore,  a  table  of  mortality  showing  an  admittedly  higher  death 
rate  than  that  which  will  probably  be  realized.  The  assumed  rate 
of  interest  on  investments  is  also  lower  than  that  which  the  com- 
pany expects  to  realize.  The  provision  for  expenses  and  contin- 
gencies is  greater  than  would  ordinarily  be  required.  Mutual  com- 
panies have  these  three  margins  of  safety,  and,  normally,  each  as- 
sumption is  in  excess  of  what  is  actually  required. 

"  In  mutual  insurance  the  annual  premium  is  really  and  in  effect 
an  advance  deposit  to  secure  the  payment  of  each  surviving  mem- 
ber's share  of  the  contributions  necessary  to  pay  the  losses  by  death 
as  they  are  determined  by  experience.  A  company  which  fixed  its 
premiums,  or  advance  deposits,  at  a  higher  figure  than  another 
would  show  a  larger  so-called  'profit'  than  the  other  company,  if 
such  '  profit '  be  figured  according  to  the  rule  applicable  to  ordinary 
business.  In  either  case,  however,  the  '  profit '  would  be  altogether 
fictitious. 

"  At  the  end  of  each  year  the  excess  of  income  over  disbursements 
is  ascertained  and  after  setting  aside  so  much  of  said  excess  as  is 
required  for  the  increase  in  policy  reserves  and  other  liabilities,  in- 
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eluding  the  contingency  reserve,  the  balance  is  held  for  refund  to 
the  policyholders.  Each  policyholder's  share  in  this  sum  is  then 
ascertained,  and  before  his  next  premium  falls  due  he  is  advised  of 
the  amount  of  the  refund  of  premium  due  him  and  that  the  com- 
pany will  accept  in  full  settlement  of  his  next  premium  the  differ- 
ence between  the  premium  written  in  his  policy  and  the  amount  of 
this  refund. 

"  The  object  of  life  insurance  on  the  mutual  plan  is  not  gain,  but 
by  co-operation  to  secure  insurance  at  actual  cost.  It  is  an  enter- 
prise not  for  j)rofit  but  for  insurance  protection  to  policyholders. 
Its  members  are  associated  for  the  sole  purpose  of  mutually  bearing 
one  another's  burdens.  The  notion  of  gain,  profit,  earnings,  divi- 
dends, in  the  ordinary  signification  of  those  words,  is  entirely 
foreign  to  the  nature  and  purpose  of  life  insurance  on  the  mutual 
plan. 

"  The  reserve,  or  self -insurance  fund,  which  is  created  out  of  the 
excess  premiums  paid  in  the  early  years  of  a  life  insurance  policy 
and  which  relieves  the  insured  from  the  necessity  of  paying  prohibi- 
tive premiums  in  old  age,  is  fundamental.  Its  maintenance  is 
required  by  the  laws  of  every  state  in  the  Union,  and  if  it  becomes 
impaired  a  life  insurance  company  is,  under  the  law,  regarded  as 
insolvent  and  is  prohibited  from  transacting  business  as  long  as 
the  impairment  continues.  It  is  this  fund  and  the  interest  earned 
upon  it  which  enables  a  life  insurance  company  to  furnish  insur- 
ance on  the  'level  premium'  plan.  The  reserves  are  not  capital 
paid  in  by  members,  in  the  nature  of  capital  to  be  used  by  the  cor- 
poration for  the  purpose  of  earning  profits.  They  are  nothing  more 
nor  less  than  a  sinking  fund." 

The  business  of  a  life  insurance  company  conducted  on  the  mu- 
tual plan  cannot  be  compared  to  that  of  any  ordinary  commercial 
enterprise  organized  for  profit.  The  facts  have  nowhere  been  more 
clearly  and  convincingly  stated  than  in  the  opinions  in  the  case  of 
New  York  Life  Insurance  Co.  vs.  Styles,  L.  E.  14  App.  Cas.,  381, 
which  concerned  the  interpretation  and  applicability  to  mutual  life 
insurance  of  the  Act  16  and  17  Vict.,  c.  34,  imposing  a  tax  upon 
profits  or  gains. 

Lord  Beamwell  : 

"  I  am  of  opinion  that  this  judgment  should  be  reversed.  The 
appellants  do  not  carry  on  a  profession,  trade,  employment  or  voca- 
tion from  which  profits  or  gains  arise  or  accrue  within  the  meaning 
of  the  income  tax  act.  It  is  for  the  respondent  to  make  out  that 
they  do.  I  think  it  can  be  shewn  negatively  that  they  do  not.  I 
speak,  of  course,  of  the  mutual  insurance  business.  They  are  a 
corporation,  but  the  case  may  be,  as  is  admitted,  dealt  with  as 
though  they  were  an  unincorporated  association  of  individuals. 
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Take  it  that  they  were;  take  it  that  half  a  dozen  persons  so  asso- 
ciated themselves  at  the  beginning  of  the  year;  they  each  paid  into 
a  common  purse  £50,  to  be  given  to  the  executors  of  anyone  who 
dies,  or  divided  if  more  than  one  dies,  among  the  executors  of  those 
having  died.  In  fact,  no  one  dies,  and  the  money  is  returned,  or 
carried  on  for  the  next  year.  Is  it  possible  to  say  that  this  is  an 
association  for  the  purpose  of  profit,  or  that  it  has  made  any  profit? 
But  that,  with  less  complexity,  is  the  present  case.  Instead  of  six, 
there  are  many  hundreds,  perhaps  thousands,  associated ;  instead  of 
the  arrangement  being  for  one  year,  it  is  for  the  respective  lives  of 
the  associated;  instead  of  all  the  subscriptions  being  given  to  the 
executors  of  one  or  more  deceased,  there  is  an  agreed  sum  given  to 
them,  the  rest  being  carried  on  to  meet  the  case  of  future  deaths,  of 
which  there  will  be  a  proportionate  increase  as  the  associates  grow 
older.  Instead  of  money  subscribed  being  returned,  it  is  applied 
to  the  reduction  of  future  payments  by  the  associates,  or  to  the 
increase  of  the  sum  they  will  be  entitled  to.  It  cannot  be  a  profit 
if  added  to  the  sum  insured,  unless  it  would  be  if  returned." 

Lord  Heeschell: 

"In  the  case  before  us,  certain  persons  have  associated  them- 
selves together  for  the  purpose  of  mutual  assurance — that  is  to  say, 
they  contribute  annually  to  a  common  fund,  out  of  which  payments 
are  to  be  made  in  the  event  of  death,  to  the  representatives  of  the 
persons  thus  associated  together.  These  persons  are  alone  the 
owners  of  the  common  fund,  and  they,  and  they  alone,  are  entitled 
to  the  management  of  it.  It  is  only  in  respect  of  his  membership 
that  any  person  is  entitled  to  be  assured  of  payment  upon  death.  I 
find  myself  unable  to  adopt  the  conclusion  arrived  at  by  the  learned 
judges  of  the  Court  below,  that  these  two  cases  are,  so  far  as  regards 
the  question  of  liability  to  income  tax,  substantially  the  same.  It 
appears  to  me  that  the  distinction  between  them  is  substantial  and 
important.  Can  it  be  said  that  the  persons  who  are  thus  associated 
together  for  the  purpose  of  mutual  insurance,  carry  on  a  trade  or 
vocation  from  which  profits  or  gains  accrue  to  them?  I  cannot 
think  so.  I  am  aware  that  the  surplus  income  with  which  we  are 
concerned  is  called  ^profits'  in  the  documents  of  the  appellants. 
But  both  the  learned  Lords  who  formed  the  majority  in  Last's 
case  repudiated  the  idea  that  because  moneys  which  were  not  in  fact 
profits,  are  erroneously  so  called,  this  would  make  them  ^profits' 
within  the  meaning  of  the  Income  Tax  Acts.  I  entirely  concur. 
We  must  look  to  see  whether  they  are  really  so  or  not.  Persons 
who  agree  to  contribute  to  a  common  fund  for  mutual  insurance 
certainly  would  not  in  ordinary  parlance  be  regarded  as  carrying 
on  a  trade  or  vocation  for  the  purpose  of  earning  profits.  Let  us 
see  how  the  so-called  profit  arises.  It  is  due  to  the  premiums  which 
the  members  are  required  to  pay,  being  in  excess  of  what  is  neces- 
sary to  provide  for  the  requisite  payments  to  be  made  upon  the 
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deaths  of  members,  and  not  being,  as  the  case  states  they  were  in- 
tended to  be,  commensurate  therewith.  This  may  result  either 
from  the  contributions  having,  owing  to  an  erroneous  estimate  or 
over-caution,  been  originally  fixed  at  a  higher  rate  than  was  neces- 
sary, or  from  the  death  rate  being  lower  than  was  anticipated. 
Can  it  be  properly  said  that  under  these  circumstances,  the  associa- 
tion of  mutual  insurers  has  earned  a  profit?  The  members  con- 
tribute for  a  common  object  to  a  fund  which  is  their  common  prop- 
erty; it  turns  out  that  they  have  contributed  more  than  is  needed, 
and  therefore  more  than  ought  to  have  been  contributed  by  them, 
for  this  object;  and  accordingly  their  next  contribution  is  reduced 
by  an  amount  equal  to  their  proportion  of  this  excess,  I  am  at  a 
loss  to  see  how  this  can  be  considered  as  a  '  profit '  arising  or  accru- 
ing to  them  from  a  trade  or  vocation  which  they  carry  on.  It  is 
true,  the  alternative  is  allowed  them  of  leaving  the  excess  in  th§ 
common  fund,  and  so  increasing  their  representatives'  claim  upon 
it  in  case  of  death,  but  I  cannot  think  that  this  makes  any  difference. 
''Mr.  Bremner  truly  pointed  out  that  if  these  so-called  bonuses 
were  to  be  regarded  as  representing  profits,  it  followed  that  if  the 
premiums  were  trebled,  the  profits  would  be  increased  in  proportion. 
I  will  put  it  in  another  way.  The  grosser  the  miscalculation  of 
what  contributions  were  necessary  to  carry  out  the  object  of  the 
association,  and  the  higher  the  premiums  which  the  members  were 
accordingly  called  upon  to  pay,  the  greater  would  be  the  profits 
which  they  earned.  Some  fallacy  must  surely  lurk  in  an  argument 
which  would  lead  to  such  a  conclusion.  I  am,  of  course,  limiting 
my  observations  to  an  association  the  funds  of  which  are  derived 
from  and  belong  to  the  members  alone." 

LoED  McNaughton: 

"Certain  persons  agree  to  insure  their  lives  among  themselves, 
on  the  principle  of  mutual  insurance.  They  take  care  to  admit 
none  but  healthy  lives.  They  contribute  according  to  rates  fixed 
by  approved  tables,  and  they  invite  other  persons  to  come  in  and 
join  them  by  insuring  their  lives  on  similar  terms.  The  rates  fijxed 
by  the  tables  are  taken  as  being  sufficient  to  provide  for  expenses, 
to  meet  liabilities,  and  to  leave  a  margin  for  contingencies.  What 
is  to  become  of  the  surplus  if  everything  goes  right?  The  practice 
is  to  take  an  account  every  year  of  assets  and  liabilities,  and  to  give 
the  insured  the  benefit  of  the  surplus,  either  by  way  of  reduction 
of  premium  or  by  way  of  addition  to  the  sum  insured.  It  can  make 
no  difference  in  principle,  whether  the  surplus  is  so  applied,  or  paid 
back  in  hard  cash.  In  either  case  it  is  nothing  but  the  return  of 
so  much  of  the  amount  contributed  as  may  be  in  excess  of  the 
amount  really  required.  I  do  not  understand  how  this  excess  can 
be  regarded  from  any  point  of  view,  or  for  any  purpose,  as  gain  or 
profit  earned  by  the  contributors.  I  do  not  understand  how  per- 
sons contributing  to  a  common  fund  in  pursuance  of  a  scheme  for 
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their  mutual  benefit — having  no  dealings  or  relations  with  any  out- 
side body — can  be  said  to  have  made  a  profit  when  they  find  that 
they  have  overcharged  themselves,  and  that  some  portion  of  their 
contributions  may  be  safely  refunded.  If  a  profit  can  be  made  in 
that  way,  there  is  a  field  for  profitable  enterprise,  capable,  I  sup- 
pose, of  indefinite  expansion." 

The  above  decision  was  cited  and  approved  in  Mutual  Benefit  vs. 
Herold,  Collector,  198  Fed.,  199  (209).  Affirmed  on  appeal,  201 
Fed.,  918.  The  same  principles  were  followed  in  Connecticut  Gen- 
eral vs.  Eaton,  218  Fed.,  188,  and  in  Connecticut  Mutual  vs.  Eaton, 
218  Fed.,  206. 

I  quote  again  from  the  brief  referred  to  above : 

"  Thus  the  business  of  life  insurance  on  the  mutual  plan  bears  no 
analogy  to  the  ordinary  transactions  of  a  commercial  enterprise. 
Its  whole  aim  and  purpose  is  mutuality  and  co-operation,  not  for 
the  purpose  of  income,  profits,  dividends  or  corporate  receipts,  but 
solely  to  give  to  its  policyholders  insurance  protection  at  actual 
cost." 

Inasmuch  as  the  tax  imposed  by  the  act  of  March  3,  1917,  is  not 
an  excise  or  franchise  tax,  or  even  a  tax  upon  income,  but  is,  both 
by  its  title  and  by  its  language,  purely  and  solely  a  tax  upon  profits ; 
and  inasmuch  as  the  business  of  mutual  life  insurance  is  one  in 
which,  from  the  very  nature  of  the  case,  there  are  not  and  cannot  be 
any  profits,  it  follows  that  life  insurance  companies  conducting 
their  business  upon  the  mutual  plan  do  not  come  within  the  scope 
of  the  act. 

IV. 

The  Act  Does  Not  Peovide  a  Basis  for  the  Taxation  op 
Mutual  Life  Insurance. 

Section  407  of  the  act  of  September  8,  1916,  imposes  an  excess 
tax  upon  "every  corporation,  joint-stock  company  or  association, 
now  or  hereafter  organized  in  the  United  States  for  profit  and 
having  a  capital  stock  represented  by  shares,  and  every  insurance 
company,  now  or  hereafter  organized  under  the  laws  of  the  United 
States,  or  any  state  or  territory  of  the  United  States." 

It  was  held  by  the  Treasury  Department  that  mutual  insurance 
companies  are  not  included  among  the  corporations  taxed  thereby, 
in  the  absence  of  a  basis  for  the  computation  of  the  tax.  The  basis 
was  "the  value  of  capital  stock,"  and  it  was  provided  that  in  esti- 
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mating  the  value  of  the  capital  stock  the  surplus  and  undivided 
profits  should  be  included. 

The  basis  for  the  computation  of  the  tax  under  the  act  of  Sep- 
tember 8,  1916,  which  is  absent  in  the  case  of  mutual  life  insurance 
companies,  is  capital  stock.  The  basis  for  the  computation  of  the 
tax  under  the  act  of  March  3,  1917,  which  is  absent  in  the  case  of 
life  insurance  companies  doing  business  on  the  mutual  plan,  is 
profit.  True,  section  203  of  the  later  act  provides  "that  the  tax 
herein  imposed  upon  corporations  and  partnerships  shall  be  com- 
puted on  the  basis  of  the  net  income  shown  by  their  income  tax 
returns,"  but  such  net  income  must  represent  profits,  nevertheless. 
The  net  income  of  an  ordinary  commercial  enterprise  will  generally 
represent  its  net  profits ;  but  for  the  purpose  of  the  income  tax  law 
the  net  income  of  a  life  insurance  company  is  ascertained  by  making 
certain  arbitrary  deductions  from  the  gross  income.  If  life  insur- 
ance companies  doing  business  on  the  mutual  plan  are  to  be  sub- 
jected to  an  income  tax,  the  present  basis  is  perhaps  as  unobjec- 
tionable as  any,  although  by  far  the  larger  part  of  what  is  classed 
as  income  (the  premium  receipts)  are  no  more  income  than  are  the 
deposits  in  a  bank  the  income  of  the  bank.  The  excess  profits  tax 
should  be  assessed  against  only  those  insurance  companies  whose 
net  income  as  shown  in  their  income  tax  returns  may  fairly  be  said 
to  represent  profits.  Such  is  not  the  case  with  purely  mutual  com- 
panies, nor  is  it  the  case  with  any  company  doing  business  on  the 
mutual  plan,  whether  organized  with  or  without  capital  stock.  In 
the  business  of  life  insurance  it  is  not  the  existence  or  non-existence 
of  capital  stock  which  determines  whether  a  company  is  organized 
for  profit.  That  question  depends  solely  upon  the  plan  followed  by 
a  company  in  the  conduct  of  its  business.  If  it  confines  its  business 
to  the  mutual  plan,  its  net  income,  from  the  very  nature  of  the  case, 
cannot  be  said  to  represent  profits,  and  the  imposition  of  the  tax 
imposed  by  the  act  of  March  3,  1917,  to  all  intents  and  purposes, 
becomes  an  additional  income  tax,  which  Congress  never  intended. 


Assuming  that,  Notwithstanding  What  Has  Been  Said 

Above,  Mutual  Life  Insueance  Is  Taxable,  What 

Constitutes  "Actual  Capital  Invested?" 

Assuming  that  life  insurance  companies  doing  business  on  the 
mutual  plan  are  subject  to  a  tax  under  the  act  of  March  3,  1917,  it 
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becomes  important  to  determine  the  meaning  of  "  actual  cash  paid 
in"  and  "the  actual  cash  value,  at  the  time  of  payment,  of  assets 
other  than  cash  paid  in."  It  cannot  be  said  that  these  words  re- 
late only  to  either  cash  or  property  represented  by  shares,  and  that 
"  earned  surplus  and  undivided  profits  "  relate  only  to  such  as  arise 
from  the  use  of  such  capital  in  the  business,  for  the  tax  is  imposed 
upon  partnerships  as  well  as  corporations,  and  section  202  must  be 
given  a  meaning  which  is  applicable  to  partnerships  or  to  corpora- 
tions organized  without  capital  stock,  such  as  mutual  life  insurance 
companies,  as  well  as  to  corporations  organized  with  capital  stock. 

As  I  have  tried  to  show,  the  clear  purpose  of  the  act  is  to  tax 
profits  in  excess  of  8  per  cent,  of  the  actual  capital  invested  and 
used  or  employed  in  the  business,  exclusive  of  borrowed  money. 
The  act  imposes  no  tax  in  the  case  of  any  business  the  profits  upon 
which  do  not  exceed  8  per  cent,  of  the  capital  invested,  and  in  the 
case  of  any  business  which  shows  a  profit  in  excess  of  8  per  cent, 
the  tax  is  imposed  only  upon  the  excess  less  $5,000.  This  is  true 
whether  a  corporation  with  capital  stock,  a  corporation  without  capi- 
tal stock,  or  a  partnership  be  involved.  It  follows,  therefore,  that 
the  purpose  of  the  act  will  not  be  accomplished  if  "  actual  cash  paid 
in  "  and  "  the  actual  cash  value,  at  the  time  of  payment,  of  assets 
other  than  cash  paid  in  "  be  construed  so  as  to  embrace  only  capital 
represented  by  shares  of  stock. 

Section  202  provides  that  "actual  capital  invested"  "does  not 
include  money  or  other  property  borrowed  by  the  corporation  or 
partnership."  Capital  stock  never  represents  borrowed  money,  and 
the  inclusion  of  the  words  with  reference  thereto  clearly  shows  that 
Congress  did  not  use  the  words  "actual  cash  paid  in"  and  "the 
actual  cash  value,  at  the  time  of  payment,  of  assets  other  than  cash 
paid  in"  as  meaning  only  that  capital  which  is  represented  by 
shares  of  stock. 

The  capital  of  a  partnership  or  of  a  corporation  may  be  cash,  or 
it  may  represent  property,  or  it  may  comprise  both.  In  any  case, 
it  is  the  value  of  whatever  is  used  in  the  business,  excluding  only 
borrowed  money. 

We  come  now  to  a  consideration  of  the  capital  of  a  mutual  life 
insurance  company,  which,  like  a  partnership,  has  no  capital  stock 
but  which  does  use  or  employ  capital  in  its  business.  Unlike  a 
partnership,  a  mutual  life  insurance  company,  strictly  speaking,  has 
no  "paid-in  or  earned  surplus  and  undivided  profits."     Its  capital 
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is  represented  by  the  premiums  paid  by  the  policyholders,  ■^hich  be- 
come the  invested  assets  of  the  company.  These  are  the  funds  used 
in  meeting  its  policy  obligations  .and  in  otherwise  conducting  its 
business.  Some  companies  maintain  what  they  call  a  surplus,  but 
such  surplus  is  not  at  all  analogous  to  the  surplus  of  an  ordinary 
commercial  business.  Eecognizing  the  incongruity  of  the  term,  its 
use  was  abandoned  several  years  ago  by  a  number  of  companies,  and 
what  was  formerly  known  as  surplus  is  now  designated  as  a  contin- 
gency reserve.  This  term  is  recognized  in  section  87  of  the  New 
York  Insurance  Law  and  in  the  insurance  laws  of  Minnesota,  Mon- 
tana, North  Dakota,  Tennessee  and  West  Virginia.  It  represents 
nothing  more  nor  less  than  that  part  of  the  invested  assets  which 
is  held  for  contingencies.  The  contingency  reserve  or  surplus  rep- 
resents portions  of  premiums  received  but  not  yet  returned  to  policy- 
holders, and  held  by  the  company  as  a  reservoir  from  which  may 
be  drawn  such  sums  as  are  needed  to  meet  the  various  contingencies 
which  arise.  It  is  distinctly  and  positively  no  profit  or  source  of 
profit. 

We  have  seen  that  if  the  words  "  actual  cash  paid  in  "  and  "  the 
actual  cash  value,  at  the  time  of  payment,  of  assets  other  than  cash 
paid  in"  be  limited  in  meaning  to  capital  represented  by  shares  of 
stock,  partnerships  are  discriminated  against  in  favor  of  corpora- 
tions with  capital  stock.  The  discrimination  would  be  far  greater 
in  the  case  of  mutual  life  insurance  companies,  for  partnerships 
have  surplus  and  undivided  profits  upon  which  the  exemption  of  8 
per  cent,  might  be  computed,  while  mutual  life  insurance  companies 
may  be  said  to  have  no  real  surplus  and  no  undivided  profits,  and 
their  tax  would,  therefore,  be  computed  upon  the  full  amount  of 
their  net  income.  The  courts  will  not  favor  the  imposition  of  a 
tax  involving  such  discriminations  unless  the  language  of  the  law 
imposing  the  same  is  so  clear  and  unequivocal  that  no  other  con- 
struction of  the  law  is  possible. 

It  follows  that,  since  partnerships  are  taxed  as  well  as  corpora- 
tions and  that  since  they  are  entitled  to  an  exemption  of  8  per  cent, 
upon  their  capital  and  surplus,  so  life  insurance  companies  are  enti- 
tled to  a  like  exemption.  In  their  case  the  exemption  is  to  be 
based  upon  all  their  invested  assets,  which  are  the  actual  capital 
invested  and  used  or  employed  in  the  business,  and  not  simply  upon 
that  part  held  for  contingencies,  which  represents  only  a  small  frac- 
tion of  the  entire  capital.  This  contention  is  based  not  only  upon 
legal  considerations,  but  upon  fairness  and  justice. 
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The  following  is  a  simple  illustration  of  the  principle  involved: 
One  hundred  persons  agree  to  contribute  $10  each  month  to  a  com- 
mon fund,  thus  creating  a  fund  of  $1,000  each  month.  Instead  of 
using  this  capital  for  manufacturing  or  mercantile  purposes,  they 
agree  that  it  shall  be  invested  each  month  and  used  only  for  the 
following  purpose,  namely,  that  upon  the  death  of  each  member  his 
estate  shall  receive  its  proportionate  share  of  the  entire  amount  then 
invested,  including  its  share  of  the  accumulated  earnings.  In  the 
natural  course  of  events  the  amounts  payable  to  the  estates  of  the 
respective  members  at  their  death  will  vary,  but  at  the  death  of 
the  last  surviving  member  the  entire  fund  will  be  exhausted. 

This  is  an  illustration  of  a  simple  plan,  involving  only  one  of  the 
principles  of  mutual  life  insurance,  viz.,  that  each  member  or  his 
estate  is  to  receive  nothing  until  death.  Its  features  as  to  its  in- 
vested capital  are,  however,  the  same  as  that  of  a  modern  life  insur- 
ance company.  The  only  matter  of  difference  is  that  in  the  latter 
case  the  contributions  which  the  members  agree  to  make  are  ad- 
justed according  to  mathematical  calculations  based  upon  estimated 
earnings  and  death  losses,  so  that  each  member  is  entitled  to  receive 
a  fixed  amount  at  death,  whether  it  occurs  in  one  year  or  fifty. 
This  involves  the  question  of  life  contingency,  which  is  not  involved 
in  this  illustration  and  which  has  no  bearing  upon  the  question  of 
the  invested  capital  of  either  association,  but  is  purely  a  matter 
concerning  the  rights  of  the  individual  members  as  between  them- 
selves, and  the  extent  of  their  respective  rights  in  the  invested 
funds  of  the  association.  The  capital  invested,  in  both  cases,  is  the 
total  amount  paid  in  by  the  members,  together  with  the  accumu- 
lated earnings  thereon.  The  mere  fact  that  the  modern  life  insur- 
ance company  has  provided  a  rather  elaborate  system  for  the  conduct 
of  its  business,  can  have  no  bearing  in  determining  the  question 
as  to  what  constitutes  the  capital  invested  in  the  enterprise.  It 
must  be  the  same,  whether  the  plan  be  the  simple  one  shown  by  the 
above  illustration,  or  a  more  complicated  one  required  by  the  neces- 
sities of  modern  life  insurance  companies  and  the  laws  which  have 
been  passed  in  the  various  states  regulating  their  operations. 

In  the  act  of  September  8,  1916,  it  was  provided  that  in  estimat- 
ing the  value  of  capital  stock  in  the  case  of  insurance  companies 
such  deposits  and  reserve  funds  as  they  are  required  by  law  or  con- 
tract to  maintain  or  hold  for  the  protection  of,  or  payment  to,  or 
apportionment  among,  policyholders,  should  not  be  included.     This 
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exclusion  was  not  based  upon  the  idea  that  such  deposits  and  reserve 
funds  did  not  represent  money  used  in  the  business,  but  upon  the 
fact  that  they  were  no  part  of  the  surplus  and  undivided  profits  to 
be  used  in  ascertaining  the  value  of  the  capital  stock.  There  is, 
therefore,  no  conflict  between  the  act  of  September  8,  1916,  and  an 
interpretation  of  the  act  of  March  3,  1917,  by  which  reserve  funds 
would  be  counted  as  a  part  of  the  invested  capital. 
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Notes  on  the  Calculation  of  Tables  of  Policy 

Values. 


BT 
A.  D.  WATSON. 


1.  The  advent  of  the  new  mortality  table  will  almost  certainly 
lead  to  a  demand  for  tables  of  policy  values  based  thereon.  Whether 
to  be  calculated  officially  by  the  Society  or  by  private  enterprise  it 
would  appear  timely  that  consideration  should  be  given  to  the  prob- 
lem so  that  the  most  satisfactory  and  most  expeditious  methods  may 
be  followed.  Not  only  is  this  desirable  with  a  view  to  furnishing 
extensive  tables  at  a  minimum  cost,  but  also  with  a  view  to  reducing 
as  much  as  possible  the  amount  of  "grind."  If  by  giving  thought 
this  work  can  be  reduced  by  half  and  thus  release  workers  to  pre- 
pare for  higher  duties  it  would  perhaps  be  no  less  important  than 
making  two  blades  of  grass  grow  in  the  place  of  one. 

2.  It  is  hoped  that  these  notes  may  give  rise  to  discussion  so  that 
the  objects  outlined  above  may,  as  nearly  as  possible,  be  accom- 
plished. 

3.  In  the  calculation  of  any  actuarial  function,  that  method  is  to 
be  preferred,  other  things  being  equal  or  nearly  so,  which  will  inci- 
dentally give  the  most  useful  subsidiary  functions.  This  should 
not,  perhaps,  be  a  prime  consideration,  but  a  useful  by-product  is 
always  of  importance  and  should  be  taken  into  account  in  deciding 
between  two  processes. 

4.  Apart  from  rapidity  in  producing  the  function  desired  it  is 
generally  most  essential  that  the  working  sheets  should  be  suitable 
for  printers'  copy,  and  that  the  totals  of  the  columns  (or  lines)  on 
the  working  sheets  should  give  a  final  check  on  the  work.  If  copy 
has  to  be  specially  prepared  it  may  well  increase  the  time  other- 
wise required  by  a  very  large  percentage.  If  not,  it  probably  means 
that  wrong  methods  are  used. 

5.  Bearing  in  mind  the  methods  of  valuation  in  vogue  in  Amer- 
ica, tables  of  mid-year  reserves  would  appear  to  be  of  more  impor- 
tance to  companies,  so  far  as  valuations  are  concerned,  than  tables 
of  terminal  reserves.     In  these  notes  attention  is  directed  mainly 
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to  adapting  to  the  direct  calculation  of  medical  reserves,  processes 
already  devised  for  the  calculation  of  terminal  reserves. 

6.  Since  „+^  ^  =  i(n^  +  fl+iT^  +  -P)  it  is  fairly  clear  that  any 
process  by  which  „y  can  be  calculated  continuously  should  be  adapt- 
able to  the  calculation  of  n+i  V  continuously,  by  using  a  special  out- 
factor,  being  the  arithmetical  mean  of  the  successive  out-factors 
used  in  calculating  „y. 

7.  An  advantage  arising  from  calculating  the  initial  and  terminal 
reserves  quite  independently  is  that,  being  similarly  tabulated,  the 
totals  of  the  one  (columns  or  lines)  may  be  used  to  check  the  totals 
of  the  other  so  that  so  far  as  checking  is  concerned  it  is  equivalent 
to  making  a  duplicate  calculation,  and  in  some  respects  better;  for 
in  a  duplicate  calculation  the  cause  of  an  error  in  the  first  instance 
may  very  well  cause  the  same  error  in  the  second. 

8.  The  methods  herein  suggested  permit  of  other  final  checks 
than  a  comparison  of  the  initial  and  terminal  reserves  in  total, 
which  may  usefully  be  applied.  It  may  here  be  noted  that,  gen- 
erally, when  a  series  of  values  is  calculated  by  means  of  a  constant 
in-factor  the  sum  of  the  values  so  calculated  may  be  checked  at  one 
operation  by  using  as  the  out-factor  the  sum  of  the  individual  out- 
factors;  and  on  the  same  principle  periodic  check  values  may  be 
calculated.  Reference  need  not  again  be  made  to  the  applicability 
in  particular  cases  of  these  two  methods  of  final  check  or  of  calcu- 
lating periodic  checks. 

9.  While  the  processes  outlined  in  these  notes  show  up  to  best 
advantage  in  the  calculation  of  an  extensive  set  of  tables,  it  is  be- 
lieved they  will  save  much  time  in  quite  limited  calculations.  Al- 
ternatives are  indicated  so  that  a  choice  of  method  is  available  de- 
pending on  the  data  and  facilities  at  hand. 

10.  The  general  principle  followed  for  a  considerable  proportion 
of  tables  of  reserve  values  usually  calculated  may  be  illustrated 
with  respect  to  the  calculation  of  ordinary  life  policy  values. 

In  the  case  of  terminal  reserves  the  usual  formulae  are : 

(1)  nF:,  =  1   -  a^+r,  X   M~\ 

(2)  n+iV^  =  nVx  -  Aa^+n  X  (ax)"S 

Out-factor.    In-factor. 

(3)  n+\Vx-i  =  nVx  +  A(ax-i)~^  X  a^+n. 

Out-factor.     In-factor. 


-1 


CALCULATION  OF  TABLES  OF  POLICY  VALUES.         29 

For  medial  reserves  we  have 

(4)  n+iV^  =  -^ I 2 -^  J  <^^^^    ' 

(5)  =     2      ~  i^x+n+i  -  .5)  (ax)  S 

1  +  J'  _ 

(6)  „+ijFx  =  -"2 (a^+n+i*  -  .5) (ax)  S 

(7)  =  n+iV^  -  Aa^+n+i  X  (ax)"^ 

Out-factor.     In-factor. 
Also  we  have 

(8)  „+u^x-i  =  -^ (ax+n+i  -  .5)(ax-i) 

whence  from  (5)  and  (8)  we  have 

(9)  „+i  J^x-i  =  n+i^x  +  {ax+n+i  -  .5)  { (ax)-^  -  (ax-i)~M, 

(10)  =  n+^Fx  +  (ax+n+i  -  .5)  X  A(ax-i)-^ 

In-factor.  Out-factor. 

12.  There  are  thus  two  convenient  formulae  for  calculating  either 
terminal  or  medial  reserves  for  ordinary  life  policies.  Other 
formulae  will  he  noted.  Ordinarily  periodic  check  values  would  be 
calculated  by  the  one  and  the  table  completed  by  the  other.  For- 
mulae (1)  and  (5)  are  suitable  for  calculating  commencing  values 
at  any  duration  or  check  values. 

13.  Thus  by  means  of  the  functions  — Aaa,+j  =  —  i(Aas 
+  Aax+i)  and  a  x+a  =  2  ( —  Aa:^-^.^)  medial  reserves  may  be  calculated 
with  the  same  facility  as,  and  independently  of,  terminal  reserves. 
If  medial  reserves  only  are  required,  as  is  sometimes  the  case,  it  is 
unnecessary  to  calculate  in  duplicate  as  convenient  final  checks  on 
the  totals  are  available.  These  remarks  apply,  generally,  to  prac- 
tically all  the  methods  herein  noted,  for  all  plans  of  policies. 

14.  All  of  the  foregoing  formulae,  mutatis  mutandis,  are  appli- 
cable in  the  calculation  of  reserves  for  endowment  assurances  matur- 
ing at  any  fixed  age,  as  45,  50,  55,  .  .  .,  and  formulae  (1),  (2), 
(4),  (5)  and  (7),  when  the  endowment  term  is  fixed  as  for  10,  15, 

.  .  .  years,  provided  tables  of  temporary  annuity  differences  are 
available.  These  differences  might,  of  course,  be  calculated  by 
differencing  a  table  of  temporary  annuities  to  give  —  Ata.2o+t:ii^\  = 
a2o+<:ir=7i—  a2o+<+i:„3:7in  whence  could  be  formed  —  Ata2o+t+i:n-t-i\ 
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_  1 
~"  2 


(Aia20+«;ir^ +Ata20+<-fl:n-<-li)  ^^   —  2\^20+t:n^  ~  ^20+1+1  ■.n-t-2\)  •> 

20  being  the  youngest  age  in  the  table  for  which  annuity  dif- 
ferences are  required,  20  -\- n  the  age  attained  on  completion  of 
the  annuity  term  (one  year  after  date  of  final  premium  payment) 
and  Ai  denoting  the  operation  of  differencing  for  unit  intervals 
when  t  is  the  variable,  n  remaining  constant. 

This  method  of  calculating  annuity  differences  would  be  laborious. 
would  not  usually  give  differences  to  a  sufficient  number  of  places, 
and  would  be  otherwise  objectionable ;  but  the  main  point  at  present 
is  that  with  such  tables  available  the  calculation  of  medial  reserves 
is  as  simple  and  direct  as  the  calculation  of  terminal  reserves.  Fa- 
cile methods  for  calculating  the  annuity  differences  will  be  indi- 
cated later.  In  the  meantime  it  will  be  assumed  that  they  are 
available. 

15.  In  the  last  preceding  paragraph  it  was  suggested  that  the 
type  formulae  (3)  and  (10)  were  not  applicable  to  the  calcula- 
tion of  endowment  assurance  reserves  for  terms  10,  15, . . ..  If,  how- 
ever, we  substitute  for  A(aa'_i)"^  in  these  formulae  5A(a_5)"^  = 
{(a)"^ —  (^-s)"^}  ■they  become  applicable,  the  values  for  the  same 
age  attained  and  the  same  unexpired  premium  term  being  calcu- 
lated consecutively.  For  premium  periods  10  to  40  seven  values 
could  be  calculated  without  change  of  the  in-factor. 

16.  It  is  convenient  to  next  consider  the  calculation  of  reserves 
for  pure  endowments  and  term  assurances  ceasing  at  one  age,  as  65, 
for  all  ages  at  entry.  As  the  methods  to  be  suggested  are  equally 
applicable  to  the  calculation  of  endowment  assurance  reserves  the 
formulae  given  are  for  the  latter. 

17.  Where  the  age  at  maturity  is,  say,  65  we  have 

(11)  iV x-l:t5-x-\-l\   —  ^x:65-z\  -ia;-!: 65-1+1 1  X  ^x:65-x\j 

(12)  2'  x-2:65-z+2\  —  -4K:65-a;|         -^  a:-2: 65-1+2  |  X  Q'z-.ed-x]) 

(13)  =  iK  a;_i:65-a;+l|  "T  A/^x— 2:65-x+2t  X  S.x;6o-x\) 

Out-factor.         In-factor. 
and  generally 

(14)  n'   x—n:65—x-i-n\  ~   n— 1  f  x—n+l:65—x+n—i  |  "T  ^-'  a;— Ti:65— a;+n|  X   ^x:(i6—x\' 

Formulae  (11)  to  (14)  may  readily  be  amended  so  as  to  apply 
to  the  calculation  of  medial  reserves. 
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(15)  . 

"r  S-x+n+l :  65— *— n— 1 1         i  )  > 

n+lj'^a;— l:65-r+li~-4a:+n+J:65-z— n— §1       -Lx—l-.eo—x+l  |  2^  I  ^z+n:65-»!-n  | 

(16)  

=  n  +  J^^2:65^^|  ~r  ^-l  a;-l:65-z+l  |  2  I  ^z+n:6.5-2-ra| 

/'•|'7'\  Out-factor.  In-factor. 

^  ~r  &z+n+l:65— a— n— 1:  -•■  }  • 

18.  Similar  formulae  are  applicable  in  the  calculation  of  ordi- 
nary life  policy  reserves,  and  for  both  ordinary  life  and  endowment 
assurances  the  initial  value  may  more  readily  be  obtained  by  the 
type  formula  J^  =  l — {P-\-d)a.^  or,  perhaps  preferably,  the 
method  described  by  Mr.  Papps  {T.  A.  8.  A.,  IX,  35)  may  be  used. 

19.  By  differencing  premiums  for,  say,  every  fifth  or  tenth  age 
to  form  out-factors,  type  formulae  (.13)  and  (17)  may  be  used 
for  calculating  periodic  check  values.  Similarly,  reserves  for 
limited  payment  life,  term  assurances,  and  pure  endowments,  pre- 
mium periods  5,  10,  15,  .  .  .  may  be  calculated  by  tabulating  the 
premiums  for  the  successive  periods  5,  10,  15,  .  .  .  according  to 
age  attained  (written  across  the  sheet),  on  completion  of  the  pre- 
mium period  and  then  differencing  vertically  to  form  the  out- 
factors.  If  this  method  is  used  it  is  convenient,  but  not  essential, 
to  tabulate  reserve  values  for  the  several  premium  periods,  for  the 
same  age  attained  on  completion  thereof  on  the  same  working  sheet 
in  adjacent  columns.  This  is  not  usually  the  most  satisfactory 
form  for  valuation  purposes.  The  working-sheets  may,  however, 
after  the  checking  is  completed,  be  cut  up,  the  reserve  values  for 
the  same  premium  period  being  gummed  to  a  sheet  for  printers' 
copy;  or,  if  this  is  objectionable,  photographic  copies  of  the  working- 
sheets  may  be  made,  cut  up  and  used  similarly  for  copy ;  or,  as  the 
totals  of  the  columns  are  necessary  for  checking  purposes,  the 
adding-machine  strips  may  be  preserved  and  used  for  the  same  pur- 
pose. IJsually  in  these  calculations,  if  the  millionaire  is  used,  it 
will  save  time  if  one  person  operates  the  machine  while  another 
tabulates.  In  this  way  the  successive  values  may  quite  con- 
veniently be  tabulated  on  successive  sheets,  so  that  reserve  values 
for  the  same  premium  period  will  appear  on  the  same  working- 
sheet,  and  consequently  the  values  for  the  successive  durations  for 
the  same  age  at  entry  may  be  tabulated  either  down  or  across  the 
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sheet  as  desired.  Other  methods  are  suggested  further  on  for  the 
calculation  of  these  reserves  which  are  very  useful  in  some  cases, 
as  for  example,  when  values  are  wanted  for  one  premium  period 
only. 

20.  Tables  of  both  initial  and  terminal  reserves,  or  periodic 
check  values,  for  any  policy  may,  of  course,  be  calculating  by  de- 
ducting from  the  single  premium  for  the  benefit  the  value  of  the 
future  annual  premiums.  Tables  of  annuity  differences  being 
available  the  value  of  the  future  annual  premiums  at  successive 
durations  may  readily  be  calculated  continuously;  or,  better  still, 
placing  the  machine  at  division  instead  of  at  multiplication  the 
complement  of  the  value  (co-value)  of  the  future  premium  is 
found,  which  added  to  the  single  premium  gives  the  reserve,  termi- 
nal or  medial  as  the  case  may  be.  This  method  will  be  found  useful 
in  the  calculation  of  limited  payment  life  reserves.  The  procedure 
is  to  tabulate  in  pencil  on  the  working-sheet  just  above  the  space 
intended  for  the  reserve  value,  the  co-value  of  the  future  premium. 
Having  completed  the  tabulation  of  the  co-values  a  card  bearing  the 
successive  values  of  Ax  or  Ax+i,  is  moved  along  above  the  co-values 
and  by  addition  the  reserve  values  are  obtained,  the  pencil  figures 
being  finally  erased.  The  same  method  may  be  applied  to  the  cal- 
culation of  reserves  for  policies  with  premiums  ceasing  at  any  age 
as  45,  50,  55,  .  .  .,  whatever  the  plan  of  policy.     Also,  if  complete 

tables  on  suitable  working-sheets,  of  Aj,.-;r\,  ^a;+j:S^=Fl>*  -^l-.^i 
and  ^^+j:;^rj],  are  available  the  reserve  values  for  pure  endow- 
ments and  temporary  assurances  for  periods  of  10,  15,  20,  .  .  ., 
years  may  conveniently  be  calculated  by  tabulating  in  pencil  on 
these  working-sheets  the  co-value  of  the  future  premiums  above 
the  proper  single  premium,  whence  the  reserve  values  are  read  off 
and  tabulated  on  the  sheets  prepared  therefor,  the  pencil  figures 
being  then  erased  to  make  room  for  similarly  tabulating  the  co- 
values  of  the  future  premiums  for  another  premium  period. 

21.  Few  would  contend  that  it  is  not  of  great  advantage  to  tabu- 
late the  co-value  rather  than  the  value  of  the  future  premiums. 

22.  Where  endowment  assurance  reserves  and  the  corresponding 
term  and  pure  endowment  reserves  are  calculated,  the  totals  of  the 
latter  two,  being  equal  to  the  former,  afford  a  convenient  final  check 
on  the  three.  The  totals  of  the  term  and  pure  endowment  reserves 
for  any  age  at  entry  may  be  used  to  check  the  total  limited  payment 
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reserves  for  the  same  premium  period  by  application  of  the  formula 

t=:n  t=n  «=n 

a  similar  formula  applying  to  medial  reserves.  In  fact,  limited 
payment  life  reserves  may  quite  conveniently  be  found  by  calculat- 
ing the  pure  endowment  reserve,  medial  or  terminal,  for  A^^n  (in- 
f actor)  and  tabulating  in  pencil  above  the  corresponding  reserve  on 
the  working-sheet  for  term  assurances,  the  sums  being  read  off  and 
tabulated. 

23.  Mr.  Papps  {T.  A.  S.  A.,  IX,  35)  describes  and  illustrates  a 
method  for  calculating  the  terminal  reserves  for  endowment  assur- 
ances maturing  at  the  same  age,  which  differs  from  the  methods 
described  in  paragraph  17  in  that  the  temporary  annuities  and  the 
discount  factor  alone  are  used,  the  differences  of  the  annual  pre- 
miums being  calculated  as  the  work  proceeds.  Substantially  the 
same  method  is  applicable  to  temporary  assurances  and  to  pure  en- 
dowments, except  that  the  single  premiums  are  necessary  to  calcu- 
late the  starting  value  for  each  age  attained,  instead  of  being  im- 
plicitly calculated  incidental  to  the  calculation  of  the  starting  value 
as  in  the  case  of  endowment  assurances.  For  temporary  assurances 
maturing  at  50  the  following  formidae  illustrate  the  processes. 

V-'-O/  ny  x:50—x\  =  -^i+niSO-n-a;!         -LxidO-x]  X  9,x+n:5Q—n—x\) 

\iyj       n—lVx+l  :50— a;— 1|  —  Ax+n:50—n—x\         -^a;  +  l  :50— x-l|  X  ^x+n:5Q—n—K\f 
\^^)  =  n^  x:50^  ^-1  a;:50^  X  ^x+n:50-n-x\} 

Out-factor.         In-factor. 

which  is  the  working  formula,  as  already  shown.  This  formula 
holds  for  all  values  of  n,  therefore  it  holds  when  n  =  1,  whence  we 
have 

(21)  AP1:50^|=:        '^'=^"^      . 

:50-l-a:| 

In  this  way  the  premium  differences  and  consequently  the  pre- 
miums are  calculated  as  the  work  proceeds.  The  following  tabula- 
tion will  make  clearer  the  working  method,  the  temporary  annuities 
and  the  single  premium  being  the  data  used. 
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nV^  :50-j:|, 


0'°«)3§%. 


x  = 

20. 

21. 

22. 

23. 

24. 

Slx  :60      x\ 

17.425 

.104 

8.007 

17.111 
.108 

16.786 
.115 
.... 

16.447 
.118 

16.097 

AP5-.50      x| 

P5-.50      x\ 

A     ' 

n 

20. 

21. 

22. 

23. 

24. 

iO+n:  80-n|. 

139.526 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

138.795 

1 

1.79 

1.82 

1.89 

1.90 

137.969 

2 

3.56 

3.66 

3.75 

137.063 

3 

5.37 

5.49 

136.053 

4 

7.16 

134.935 

5 

Note. — The  above  policy  values  are  not  always  correct  in  the  last  place 
owing  to  the  limited  number  of  figures  retained  in  the  single  premiums  and 
annuity  values. 


24.  While  the  formulae  may  be  adapted  to  the  calculation  of 
medial  reserves  the  premium  differences  cannot  be  calculated  as  in 
the  case  of  terminal  reserves. 

25.  As  already  noted  Mr.  Papps'  method  is  applicable  to  the  cal- 
culation of  whole  life  reserves. 

26.  Many  of  the  methods  already  indicated  can  only  be  used  pro- 
vided tables  of  — Aiaao+ti^TTTI  and  — ^t^2o+t-^\:^i^^  are  at  hand. 
In  some  cases,  also,  tables  of  single  premiums,  medial  and  terminal 
form,  are  needed,  which  are  also  generally  required  for  valuation 
purposes.  The  calculation  of  these  several  functions  may  now  be 
considered. 

27.  It  may  easily  be  shown  that 


(22)     -A,a2o+ 


t:{,n+l)-t\    — 


^t^Za-^t  •.n-t\    ~  J^20+n  X  A(//2o+;) 

Out-factor.      In-factor. 


By  putting  n  =  t  we  get  the  initial  value. 

On  the  working-sheet  it  will  be  most  convenient  to  write  the  suc- 
cessive values  of  20  -j-  ^  across  the  top  and  of  20  -j-  i  down  the 
margin.  The  successive  values  of  — A^ago+^i^^as  derived  from 
the  formula  will  then  be  tabulated  across  the  sheet,  and  thus  annuity 
differences  for  20  -|-  w  constant  will  appear  in  the  same  column,  and 
by  summing  continuously  from  the  bottom  upwards  the  values  of 
temporary  annuities  ceasing  at  age  20 -{-n  for  ages  20 -j- w  —  1, 
20 -fn  —  2,  20 -)- 71  —  3,  .  .  .,  will  be  formed.     For  checking  pur- 
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poses  the  columns  would  be  summed  (not  continuously)  and  the 
totals  placed  at  the  top  of  each  column  and  tested  by  the  usual 
formula  for  calculating  temporary  annuities,  namely  a2o:"^+n  =820^1 
+  -02o+»X  (Ao)"S  the  initial  value  being  a20:T|.  =  -D2o  X  (^20)"^- 
If  the  calculations  are  done  with  reasonable  care  there  should  not 
be  more  than  five  or  six  errors  found  in  the  whole  table  on  applpng 
the  final  check.  Any  error  may  be  readily  located  by  summing  the 
column  half-way  up  and  testing  to  see  in  which  half  of  the  column 
it  is.  Continuing  in  this  manner  the  error  can  be  located  within 
fairly  narrow  limits  and  finally  detected  by  inspection  or  by  differ- 
encing. It  is  here  suggested  that,  bearing  in  mind  the  general  use- 
fulness of  annuity  differences,  in  most  cases  when  a  table  of  tem- 
porary annuities  is  to  be  calculated  it  will  be  preferable  to  proceed 
by  calculating  the  differences  as  above  indicated,  the  annuity  values 
being  calculated  by  summing  the  columns  of  differences  continu- 
ously from  the  bottom  upwards,  setting  the  values  in  between  the 
lines.  The  differences  can  be  calculated  and  checked  in  the  same 
time  as  a  table  of  temporary  annuities  can  be  calculated  and  checked 
by  the  usual  methods.  The  additional  work  of  summing  the  col- 
umns continuously  from  the  bottom  upwards  is  not  very  great  when 
the  sums  are  set  in  between  the  differences.  For  the  calculation 
of  tables  of  reserves  it  will  be  found  more  satisfactory  to  have  tables 
of  annuity  differences  and  annuities  tabulated  as  already  indicated 
rather  than  in  any  other  way,  and  for  general  purposes  they  would, 
after  a  little  practice,  probably  be  found  equally  as  convenient  as 
when  tabulated  in  the  usual  way.  If  it  can  be  decided  that  this  is 
in  fact  so,  it  might  be  deemed  advisable  to  hereafter  tabulate 
annuities  in  this  form  along  with  the  differences.  To  enable  an 
opinion  to  be  formed  on  this  point  a  specimen  table  is  appended, 
cut  down  to  three  places  to  save  lateral  space. 

28.  Whether  the  table  of  temporary  annuities  is  to  be  completed 
as  already  indicated,  or  not,  it  will  in  practice  be  found  more  con- 
venient to  first  sum  the  columns  continuously  from  the  bottom 
upwards  at  every  fifth  interval,  thus  forming  the  temporary  annui- 
ties necessary  for  the  calculation  of  the  annual  premiums  from  the 
single  premiums,  except  those  with  premium  periods  ceasing  at  45, 
50,  .  .  ,,  for  which  the  intersummations  at  each  interYal  should 
finally  be  made.     In  the  case  of  endowment  assurances,  the  tem- 
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porary  annuities  are,  of  course,  sufficient  for  calculation  of  annual 
premiums,  without  the  single  premium. 
To  calculate 

—  At8,20+t-i :n-t-i-i\  —  2(^20+t:n^         3'20+«+2 ; n-t-2 1  ) > 

the  processes  are  precisely  similar  as  for  the  calculation  of 

A<a20+(:n-<|- 
2  9'20H-<:n3n  =    (D20+t  +  D20+t8+l  +  D20+t+2 

(23)  ,  ^  AD2o+d-' 


(24)  2^20+(+2:n-<-2|  —   (-L/20+t+2  +   *  '  '  D20+n-l) 

D20+t+l  X   (Z)20+t)~^ 


2 

(D20+t+2)~^ 


(25)  A^a20+<-J;n-7Hl  —  2     1" 


+  (-O20+«+2  +    •  •  •  D20+n-V 

(26)     —  Aa2o+<-j:n_«+iii  =  2  +  2 


2 

(Ao+t)-'  -   (^20+«+2)-^ 


2 

-D20+«+l  X    (Z)20+«)~^ 


I     /TJ  I  n  N  (Ao+f)     ^  —  (-P20+<+2)     ^ 

-r  (.■i>'20+<+2  i-  •  •  •  Lf20+n)  n 


=  —Aa,20+t-^.n-t+i\  ~  2-^20+n  X  2A*(Z)20+<)       • 

Out-factor.  In-factor. 

When  n=:t  in  (25)  we  have 

,r,7N  A„  1     ,     D20+t+l  X   (I>20+i)~^ 

V//;  —  Aa2o+i-i:ii|  =  2  ~r  2  ' 

(28)  =Kl+^o+.:Tl). 

29.  The  checking  of  the  table  should  be  carried  out  on  the  same 

principles  as  for  — ^ts^oo+t-.^^T^l  and  finally  a  comparison  made 
between  the  totals  of  the  columns  in  the  two  tables.  The  columns 
should  be  summed  continuously  upwards  in  intervals  of  five. 

•  The  symbol  oA  is  used  to  indicate  that  the  intervals  for  differencing  con- 
sist of  two  unit  intervals. 
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30.  "Witli  tables  of  — A<a2o+«:^  available  Azo+t^^^  may,  of 
course,  readily  be  calculated,  and  in  a  similar  manner  Azo+t+i-.n-t-il 
from  — Ata^o+t-i-.n-t+il  .  Incidentally  it  is  worth  noting  that 
Ax:^  &n6.  Ax-i-i  ^lizj]  ^^J  bs  calculated  direct  from  the  elementary 
commutation  columns  Cx  and  Dx- 

(29)  Ax:T]  =  iCx-^Dx+i)(Dx)-\ 

(30)  Ax  :^  =  (C.  +  Cx+x  +  Dx+2)  {Bx)-\ 

(31)  =  ^,  :T1  +  (C.+i  +  AZ>x+i)  (Z)x)-S 
or  generally 

(32)  Ax.:i^\=  Ax  .:^  +  {Cx-^n  +  AZ),+„)  (Z).)-i. 

Out-factor.      In-factor. 
Similarly  it  may  be  shown  that 

As  the  endowment  assurance  is  a  combination  of  term  assurance 
and  pure  endowment  it  is  evident  formulae  (29)  to  (33)  may  be 
broken  up  and  applied  to  calculate  single  premiums  for  temporary 
assurances,  and  pure  endowments.  The  working  formulae  are  as 
follows : 

(34)  Al,,^  =  A\,^,-\-  Cx^n X  (PJ-S 


.    ^      (Dx^i)-'+(D.)-' 


2 

(36)  Ax:^  =  Ax:^,  +  ADx^n  X  {Dx)-\ 

\6i)  Ax->^\;n^-h\  =  Ax^\:n-\\-T  lAUx^n ^ * 

31.  For  single  premium  pure  endowments  the  following  alterna- 
tive formulae  are  available  either  for  complete  tabulation  or  for  cal- 
culation of  check  values. 

(38)  ^,,^i  =  Z>.+„X(Z>.)-S 

(39)  ^x+i:;^  =  i),+»  X  (Dx+i)-^ 
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(40)  =  A  J]  +  { (Z>.+i)-^  -  (D.)-'}D.^„, 

(41)  =  ^,,,1,  +  A(Z)...)-^  X  Z).+„, 

Out-factor.     In-factor. 
and 

In-factor.       Out-factor. 

32.  All  of  the  processes  herein  briefly  indicated  have  been  thor- 
oughly tested  in  practice,  from  which  it  appears  to  be  no  exaggeration 
to  say  that  an  extensive  set  of  tables,  medial  and  terminal  reserves, 
comprising  ordinary  life  and  limited  payment  life  plans,  endow- 
ment assurances,  pure  endowments,  and  terms  for  the  usual  pre- 
mium periods  and  also  maturing  at  the  usual  ages  attained  50,  55, 
.  .  .,  and  single  and  annual  premiums,  all  plans,  may  be  put  in 
shape  for  printers'  copy  with  less  than  one  seventh  part  of  the  work 
required  by  methods  sometimes  followed,  using  the  accumulation 
formula,  „F  =  „_iF-w  —  ]c.  As  to  the  comparative  accuracy  it  is 
only  a  question  of  the  number  of  figures  retained  in  the  annuity 
differences,  depending  on  whether  policy  values  are  to  be  tabulated 
to  two  decimal  places  per  100  or  per  1,000.  The  accumulation 
formula  figures  can  be  reproduced  every  time.  More  satisfactory 
results  will  usually  be  obtained  in  applying  a  final  check  to  a  long 
series  of  values  if  two  more  places  are  tabulated  than  are  finally  to 
be  retained,  the  additional  figures  being  struck  off  and  the  last  re- 
tained figure  increased  where  necessary  before  being  printed. 

33.  It  has  been  thought  better  not  to  burden  these  notes  with 
illustrations  of  the  processes  described.  It  is  hoped  these  processes 
will  be  sufficiently  clear  from  the  formulae  and  descriptions  given. 
There  is,  however,  appended  a  section  of  a  table  of  temporary  an- 
nuities and  differences  tabulated  in  the  manner  in  which  the  differ- 
ences will  be  found  most  convenient  for  the  calculation  of  policy 
values  in  order  that  an  opinion  may  be  formed  as  to  the  suitability 
of  temporary  annuities  and  their  differences  tabulated  in  this  man- 
ner for  general  purposes. 
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Mortality  Experience  of  the  Mutual  Benefit 
Life  Insurance  Company  1900-1915. 

BY 
PEEOY  C.  H.  PAPPS. 

The  data  contributed  by  the  Mutual  Benefit  towards  the  new 
mortality  experience  now  being  compiled  by  the  Actuarial  Society 
comprised  85,358  policies,  insuring  $214,812,600.  It  will  be  re- 
membered that  the  new  mortality  table  is  to  be  based  upon  the 
experience  of  the  companies  from  the  policy  anniversaries  in  1900 
to  the  anniversaries  in  1915.  The  data  contributed  by  the  Mutual 
Benefit  were  on  policies  which  were  issued  on  the  Ordinary  Life, 
the  Nineteen  and  Twenty  Payment  Life,  and  the  Nineteen  and 
Twenty  Year  Endowment  plans.  The  company  was  required  to 
contribute  the  data  relating  to  all  policies  issued  in  the  years  1845 
to  1899  inclusive  which  were  in  force  on  their  anniversaries  in  the 
year  1900  and  which  fell  within  the  before  mentioned  classes;  but 
owing  to  the  amount  of  insurance  in  force  in  the  Mutual  Benefit, 
only  those  policies  falling  within  the  first  seven  numbers  of  each 
hundred  were  included  for  the  business  issued  in  the  years  1900  to 
1914.  It  was  decided  to  use  the  data  contributed  to  the  Actuarial 
Society  in  order  to  arrive  at  the  mortality  experience  of  the  Mutual 
Benefit. 

The  data  were  furnished  on  policy  sheets,  and  it  was  decided  to 
group  the  data  without  the  use  of  cards.  We  first  set  out  for  each 
year  of  issue  the  numbers  and  amounts  of  policies  ceasing  in  each 
possible  year  of  duration,  which  in  no  case  could  exceed  fifteen 
years.  Policies  ceasing  by  death  were  entered  in  red  ink.  These 
first  working  sheets  were  then  summarized  so  as  to  get  the  totals. 
Taking,  for  example,  the  issues  of  the  year  1890,  such  policies  come 
under  observation  in  the  year  1900,  at  the  end  of  the  tenth  year, 
and  pass  out  of  observation  in  the  year  1915,  with  a  duration  of 
twenty-five  years.  By  taking  the  number  and  amount  of  policies 
ceasing  from  all  causes,  including  existing,  in  the  twenty-fifth  year, 
we  had  the  exposed  and  died  of  that  year.  Adding  the  cessations 
of  the  twenty-fourth  year,  we  had  the  exposures  of  that  year.     In 
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this  manner  we  were  able  to  ascertain  for  each  year  of  issue  and 
for  each  age  at  issue  the  exposed  and  died  for  each  policy  year. 
The  computations  for  policies  and  amounts  were  kept  separate 
throughout.  Owing  to  the  small  amount  of  business  contributed 
after  that  issued  in  the  year  1899,  it  was  found  that  for  the  short 
durations  the  data  were  hardly  sufficient  to  give  any  select  rates  of 
mortality.  The  exposed  and  died  were  grouped  according  to  at- 
tained ages,  in  quinquennial  age  groups  and  in  quinquennial  year 
groups,  according  to  duration.  The  unadjusted  values  of  g^.  for 
policies  and  amounts  were  thus  ascertained.  Omitting  the  few 
values  where  the  deaths  were  very  few,  these  unadjusted  values  of 
qx  are  as  shown  in  the  following  tables  I  and  II: 

TABLE   I. 
Unadjusted  Mortality  by  Policies. 


Attained  Ages. 

1-5. 

6-10. 

11-15. 

16-20. 

21-25. 

26-30. 

16-20 

.004355 

21-25 

.002863 

.004625 

26-30  

.003801 

.003651 

.005982 

31-35 

.003470 

.003976 

.004615 

36-40 

.003970 

.004288 

.004290 

.005558 

41-45 

.006471 

.006276 

.005653 

.006334 

.006799 

46-50  

.007070 

.008123 

.008569 

.009507 

.010888 

.016260 

51-55 

.013003 

.012028 

.013356 

.013936 

.013196 

.015543 

56-60 

.015848 

.018741 

.019590 

.020752 

.020850 

.020422 

61-65 

.027801 

.027863 

.033952 

.030227 

.030718 

.032896 

66-70 

.043478 

.050889 

.046405 

.051117 

.051216 

.052106 

71-75 

.059158 

.070404 

.072114 

.077682 

.078914 

76-80 

.125828 

.128017 

.093686 

.097419 

81-85 

.234286 

.178082 

.192208 

Attained  Ages. 

31-35. 

36-40. 

41-45. 

46-50. 

51-55. 

51-55 

.014992 

56-60 

.025672 

.020472 

61-65 

.031380 

.029796 

.035159 

66-70 

.052399 

.052559 

.051435 

.0.50351 

71-75 

.075285 

.071814 

.080199 

.078855 

76-80 

.118079 

.114286 

.109536 

.119950 

.123435 

81-85 

.151877 

.186608 

.174869 

.160287 

.172414 

86-90 

.244275 

.257937 

.214876 

.271605 

.259843 

An  examination  of  Tables  I  and  II  will  show  that  in  many  cases 
the  effect  of  selection  appears  to  be  felt  for  a  considerable  number 
of  years.  For  example,  for  the  age  attained  group  46-50  there  is 
a  steady  increase  in  the  value  of  qx  as  the  duration  increases,  and 
it  must  be  remembered  that  the  values  of  q^  in  these  tables  are 
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TABLE   II. 
Unadjusted  Mortality  by  Amounts. 


Attained  Ages. 

1-5. 

fr-lO. 

11-15. 

16-20. 

21-25. 

26-30. 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65 

66-70 

71-75 

76-80 

81-85 

.003243 
.003643 
.004309 
.004265 
.004423 
.005992 
.006406 
.012540 
.015002 
.027452 
.055682 

.003228 
.003991 
.004033 
.004342 
.006178 
.008588 
.013100 
.019055 
.026919 
.059564 
.055859 

.007431 
.004119 
.004355 
.006359 
.008751 
.015720 
.021707 
.033857 
.050394 
.065161 
.124921 

.005972 
.005743 
.009806 
.015104 
.020983 
.030713 
.055066 
.070391 
.131727 
.280117 

.005872 
.012175 
.014765 
.022620 
.032758 
.050180 
.075218 
.092341 
.146469 

.015851 
.016364 
.022000 
.032767 
.054440 
.080039 
.094859 
.166050 

Attained  Ages. 

31-35. 

36-40. 

41-45. 

46-50. 

51-55. 

51-55 

56-60 

61-65 

66-70 

71-75 

76-80 

81-85 

86-90 

.016111 

.027310 
.031645 
.052978 
.083885 
.123684 
.132320 
.282738 

.023260 
.029504 
.054475 
.073784 
.116728 
.183402 
.232420 

.034977 
.053999 
.080775 
.117017 

.174607 
.242461 

.041083 

.078486 
.123056 

.168387 
.286228 

.118730 
.163669 
.261806 

for  the  attained  ages  shown,  so  that  any  increase  caused  other  than 
by  accident  is  necessarily  due  to  the  effect  of  selection. 

One  objection  to  measuring  a  mortality  experience  by  the  per- 
centage of  that  experience  to  the  mortality  rates  shown  by  some 
standard  table  is  that  the  resulting  percentages  may  be  due  to  some 
peculiarity  of  the  standard  table,  just  as  well  as  to  some  peculiarity 
of  the  data  under  investigation.  For  example,  it  is  well  known 
that  the  American  table  of  mortality  shows  rates  of  mortality  which 
are  considerably  above  what  we  now  expect  at  the  younger  ages. 
It  was  therefore  felt  that  if  a  mortality  table  based  on  the  experience 
of  the  Mutual  Benefit  could  be  compiled,  a  comparison  of  the  values 
of  qx  and  the  expectation  of  life  according  to  the  Mutual  Benefit 
experience  with  other  standard  tables  would  be  more  satisfactory 
than  a  comparison  of  the  actual  deaths  of  the  Mutual  Benefit  expe- 
rience compared  with  the  expected  deaths  according  to  various 
standard  tables. 

From  a  study  of  Tables  I  and  II  it  was  assumed  that  the  effect 
of  selection  after  the  first  ten  years  might  well  be  ignored,  and  it 
was  decided  to  attempt  to  obtain  a  mortality  table  based  upon  the 
experience  excluding  the  first  ten  years. 
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A  brief  accouut  of  the  method  employed  in  arriving  at  the  mor- 
tality table  may  be  of  interest.  In  the  first  place,  it  was  decided 
to  attempt  a  graduation  based  on  Makeham's  law.     Since 

Ex  —  Bx 


Px  =  Sf''^-''  - 


E. 


it  follows  that 


c^  ( c  —  1 )  log  gr  -}-  log  s  =  log  {E^c  —  Ox)—  log  E^. 

If  the  data  are  summed  in  three  groups,  with  an  equal  number  of 
ages  in  each,  we  will  have  three  equations  from  which  to  determine 
the  values  of  the  constants  c,  g  and  s. 

Applying  the  above  method  to  the  data  based  upon  "Policies," 
and  remembering  that  since  the  first  ten  years  are  excluded  there 
are  very  few  data  below  age  35,  groups  of  eighteen  ages  each  were 
selected,  namely  35-52,  53-70  and  71-88.  The  values  of  the  con- 
stants thus  derived  are  shown  below  and  compared  with  the  con- 
stants for  the  0™^^^  and  C"^"^  curves.     These  are  as  follows: 


M.B.<10). 

Om(5). 

O>"(10). 

Log  s  = 

Loggr  = 

Log  c  = 

a  = 

/S  = 

c  = 

1.9994611 
1.9995033 

.0391588 

.0005389 

.0000468668 
1.0943563 

r.9974425 

1.9994980 

.0390000 

.0025575 

.000047163 

1.0939564 

1.9973889 
1.999503653 
.039 

.0026111 
.000046635 
1.0939564 

It  is  very  interesting  to  notice  the  close  agreement  between  the 
values  of  Log  c  and  Log  g  or  c  and  p.  There  is  considerable  differ- 
ence in  the  value  of  Log  s  or  the  corresponding  values  of  a.  Re- 
membering that  Colog  Pa;  =  a  "1-  pC",  it  will  be  seen  that  the  differ- 
ence between  the  Mutual  Benefit  experience,  excluding  the  first  ten 
years,  and  the  British  Offices  experience,  excluding  the  first  five 
or  ten  years,  so  far  as  the  value  of  qx  is  concerned,  is  greatest  at 
the  younger  ages. 

From  the  constants  thus  derived  the  values  of  — Logp^  and  of 
qx  were  then  derived.  The  expected  deaths  according  to  these 
values  of  qx  were  computed  and  compared  with  the  actual  deaths, 
which  showed  a  fair  agreement,  although  not  as  satisfactory  as 
might  be  desired.  The  actual  deaths  numbered  11,949,  and  the 
expected  deaths  11,928.  The  differences  changed  signs  quite  fre- 
quently, but  the  accumulated  differences  were  all  positive  up  to  age 
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forty-three,  and  negative  from  there  to  the  end  of  the  table.  It  was 
therefore  decided  to  make  use  of  the  approximate  values  of  qx  and 
/U.X4-J  in  order  to  modify  the  actual  deaths  and  make  use  of  the 
formula,  which  is  well  illustrated  in  a  paper  by  Mr.  Ackland  on 
pages  292  to  294  of  Volume  III  of  the  Transactions  of  the  Faculty 
of  Actuaries.  It  was  assumed  in  the  graduation  of  the  data  relat- 
ing to  policies  that  Log  c  had  a  value  equal  to  .039.  The  values  of 
Ex  —  ^Ox  and  {Ex  —  |  ^j)  c^+*  were  calculated  for  each  age,  as  well 
as  the  values  of  6'^  where 

rrix 

Now,  A  multiplied  by  the  sum  of  the  values  of  Ex  —  \  Ox  for  each 
age,  plus  B  multiplied  by  the  sum  of  the  values  of  {Ex  —  ^9x)c^*^ 
is  equal  to  the  sum  of  the  values  of  6'^  where  A  and  B  are  the  sym- 
bols illustrated  in  the  formula  fi^  =  -4  +  Ec'^.  By  summing  the 
three  sets  of  values  from  the  youngest  to  the  oldest  age,  and  taking 
the  sum  of  the  three  columns  thus  obtained,  we  have  a  second  equa- 
tion. Since  we  have  assumed  the  value  for  c  we  have  two  equations 
from  which  to  determine  A  and  B. 

This  second  graduation  was  made,  but  upon  calculating  the  ex- 
pected deaths  it  was  found  that  while  the  differences  changed  sign 
with  considerable  frequency,  the  accumulated  differences  showed 
that  the  expected  deaths  were  considerably  below  the  actual  and 
amounted  to  a  considerable  accumulated  error  between  ages  sixty 
and  seventy.  This  graduation  was  therefore  abandoned.  A  third 
graduation  was  then  tried,  following  the  lines  adopted  in  the  first 
graduation,  but  taking  for  Log  c  the  value  .039.  This  gave  a  = 
.0003708  and  Log  /?  =  5.6888459.  The  result  of  this  gradua- 
tion was  found  to  be  sufficiently  satisfactory  for  the  purposes  in 
view  and  was  accordingly  adopted.  It  will  be  remembered  that 
the  constants  were  obtained  from  the  exposed  and  died,  excluding 
ages  below  thirty-five.  The  Makeham  curve  selected  does  not  fit 
below  age  thirty-five,  but  in  view  of  the  paucity  of  the  data  below 
that  age,  even  taking  into  account  the  first  ten  years  of  insurance, 
it  was  hardly  to  be  expected  that  a  mortality  table  applicable  to 
ages  below  thirty-five  could  be  obtained.  The  exposed  to  risk,  the 
actual  and  the  expected  deaths,  the  differences  and  the  accumulated 
differences  from  ages  thirty-five  to  ninety-six  are  shown  in  the 
following  table : 
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TABLE   III. 
Policies — ^Excluding  Fiest  Ten  Years. 


Differences.     lAccum 

ulated  Differences. 

Age. 

Exposed. 

Actual 
Deaths. 

Expected 
Deaths. 

+ 

-\ 

- 

- 

35 

5,800 

31 

20 

11 

11 

36 

7,239 

34 

27 

7 

18 

37 

8,521 

33 

34 

i 

17 

38 

9,994 

45 

43 

'2      '. 

19 

39 

11,328 

54 

52 

2 

21 

40 

12,746 

64 

63 

1 

22 

41 

13,839 

87 

73 

14 

36 

42 

14,867 

84 

85 

'i 

35 

43 

15,746 

98 

97 

i 

36 

44 

16,389 

82 

109 

27 

9 

45 

16,856 

112 

122 

10 

i 

46 

17,173 

130 

134 

4 

5 

47 

17,495 

139 

148 

9 

'.'.              1 

4 

48 

17,665 

183 

162 

21 

'7 

49 

17,606 

163 

175 

12 

5 

50 

17,701 

208 

192 

ie 

ii 

51 

17,516 

216 

206 

10 

21 

52 

17,417 

241 

222 

19 

40 

53 

16,919 

228 

235 

'i 

33 

54 

16,239 

220 

245 

25 

8 

55 

15,591 

247 

256 

9 

1 

56 

14,883 

253 

266 

13 

'.'.          1 

4 

57 

14,313 

298 

279 

19 

5 

58 

13,580 

266 

288 

22 

1 

7 

59 

12,999 

296 

300 

4 

2 

1 

60 

12,395 

309 

312 

3 

2 

4 

61 

11,839 

301 

324 

23 

'.'.               4 

7 

62 

11,124 

333 

332 

1      4 

6 

63 

10,533 

342 

343 

i 

4 

7 

64 

9,847 

337 

349 

12 

5 

9 

65 

9,168 

350 

354 

4 

6 

3 

66 

8,470 

415 

357 

58 

5 

67 

7,787 

362 

357 

5 

"0 

68 

7,228 

385 

362 

23 

23 

69 

6,599 

326 

360 

34 

1 

i 

70 

6,095 

357 

362 

5 

1 

6 

71 

5,568 

387 

360 

27 

ii 

72 

5,040 

358 

355 

3 

14 

73 

4,577 

331 

352 

21 

7 

74 

4,156 

345 

348 

3 

'.'.              1 

0 

75 

3,688 

309 

336 

27 

3 

7 

76 

3,227 

316 

320 

4 

4 

1 

77 

2,799 

309 

302 

7      3 

4 

78 

2,397 

279 

281 

2 

3 

6 

79 

2,011 

263 

256 

7      2 

9 

80 

1,661 

208 

230 

22 

5 

1 

81 

1,378 

205 

207 

2 

5 

3 

82 

1,146 

211 

187 

24      2 

9 

83 

877 

165 

155 

10      1 

9 

84 

684 

123 

131 

'8 

2 

7 

85 

524 

106 

109 

3 

3 

0 

86 

391 

89 

88 

1      2 

9 
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Table  III   (Continued). 


Age. 

Exposed. 
289 

207 

150 

106 

78 

56 

30 

15 

9 

1 

Actual 
Deaths. 

Expected 
Deaths. 

Differences. 

Accumulated  Differences. 

+ 

— 

+ 

— 

87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

67 

53 

44 

24 

21 

25 

14 

5 

4 

1 

70 

54 

43 

32 

26 

20 

11 

6 

4 

0 

3 

1 

'8 
5 

i 

i 

5 
3 

0 
1 

32 
33 
32 
40 

45 
40 
37 
38 
38 
37 

In  graduating  the  mortality  table  based  upon  amounts  of  insur- 
ance, the  data  were  first  summed  in  three  groups,  taking  ages  35-52, 
53-70  and  71-88.  From  the  data  thus  obtained  the  value  of  Log  c 
was  found  to  be  .038,  the  actual  value  ascertained  being  .037899. 
The  data  were  then  re-summed  in  two  groups,  taking  ages  35-61 
and  63-88.  Assuming  Log c=. 038,  the  values  of  a  and  ft  were 
ascertained,  a  was  found  to  be  .0003711,  and  Log  ^==5.7668811. 
The  graduation  was  found  to  be  sufficiently  close  for  the  purposes 
in  view  and  was  adopted.  The  exposed  to  risk,  actual  and  expected 
losses,  differences  and  accumulated  differences  from  age  thirty-five 
to  ninety-six  are  shown  in  Table  IV. 

Comparing  the  graduated  values  of  qx  used  in  Tables  III  and 
IV,  with  the  unadjusted  values  shown  in  Tables  I  and  II,  there 
appears  to  be  a  reasonably  close  agreement  between  the  graduated 
and  ungraduated  rates  for  the  age  groups  36-40  and  over.  Using 
the  graduated  rates  of  mortality  from  age  thirty-six  on,  the  ex- 
pected deaths  and  the  expected  losses  were  calculated  for  each  of 
the  first  ten  years  of  duration.  Owing  to  the  paucity  of  the  data 
in  each  year  of  duration,  no  attempt  was  made  to  divide  the  data 
into  age  groups.  Comparisons  of  the  actual  and  expected  deaths 
and  actual  and  expected  losses  in  each  of  the  first  ten  years  are 
shown  in  Tables  V  and  VI. 

Assuming  that  by  eliminating  the  first  ten  years  of  exposure  we 
have  eliminated  for  practical  purposes  the  entire  effects  of  selection, 
it  would  appear  from  the  percentages  in  Tables  V  and  VI  that  the 
effect  of  selection  was  not  appreciable  after  the  first  year.  It  will 
be  noticed  that  the  ninth  year  of  duration  showed  a  lower  percentage 
than  the  eighth  or  tenth  in  both  policies  and  amounts.  There  is 
no  apparent  reason  for  this,  so  that  it  must  be  assumed  that  it  ia 
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TABLE   IV. 
Amounts — ^Excluding  Fiest  Ten  Ybabs. 


Differences. 

Accumulated 

Age. 

Exposed. 

Actual  Losses. 

Expected 
Losses. 

Dlflerences. 

+ 

- 

+ 

- 

35 

10,002,500 

50,500 

37,300 

13,200 

13,200 

36 

13,034,700 

68,200 

52,000 

16,200 

29,400 

37 

15,670,100 

63,500 

67,000 

3,500 

25,900 

38 

18,898,600 

88,000 

86,700 

1,300 

27,200 

39 

22,138,700 

103,000 

109,100 

'6,100 

21,100 

40 

25,678,900 

129,600 

136,000 

6,400 

14,700 

41 

28,658,300 

221,500 

163,400 

5'8",i6o 

72,800 

42 

31,723,500 

166,000 

195,000 

29,660 

43,800 

43 

34,317,800 

220,100 

227,500 

7,400 

36,400 

44 

36,731,900 

175,100 

262,800 

87,700 

51,300 

45 

38,805,700 

261,400 

299,900 

38,500 

89,800 

46 

40,418,400 

296,000 

337,700 

41,700 

131,500 

47 

41,826,000 

324,800 

378,000 

53,200 

184,700 

48 

42,856,500 

435,200 

419,300 

15,960 

168,800 

49 

43,651,300 

409,100 

462,500 

53,400 

222,200 

50 

44,698,200 

602,700 

513,200 

89,500 

132,700 

51 

44,778,800 

600,400 

557,400 

43,000 

89,700 

52 

45,280,600 

706,000 

611,300 

94,700 

5,000 

53 

44,658,100 

677,200 

654,200 

23,000 

28,000 

54 

43,611,200 

671,600 

693,500 

21,960 

6,100 

55 

42,414,200 

744,700 

732,300 

12,460 

18,500 

56 

40,974,900 

865,800 

768,400 

97,400 

115,900 

57 

39,688,000 

856,300 

808,600 

47,700 

163,600 

58 

38,059,400 

746,800 

842,600 

95,800 

67,800 

59 

36,889,400 

852,200 

887,600 

35,400 

32,400 

60 

35,504,400 

936,700 

928,700 

8,600 

40,400 

61 

34,391,100 

911,900 

978,000 

66,100 

25,700 

62 

32,659,500 

969,200 

1,009,900 

40,700 

66,400 

63 

31,495,400 

984,700 

1,059,100 

74,400 

140,800 

64 

29,872,400 

966,600 

1,092,400 

125,800 

266,600 

65 

28,309,500 

1,192,300 

1,125,900 

6'6',46o 

200,200 

66 

26,113,600 

1,277,000 

1,129,500 

147,500 

52,700 

67 

24,130,700 

1,225,600 

1,135,100 

90,500 

37,800 

68 

22,552,400 

1,171,400 

1,153,600 

17,800 

55,600 

69 

20,929,300 

1,142,300 

1,164,200 

2V,900 

33,700 

70 

19,390,500 

1,163,600 

1,172,700 

9,100 

24,600 

71 

17,953,400 

1,222,000 

1,180,500 

41,500 

66,100 

72 

16,353,200 

1,117,600 

1,168,800 

51,260 

14,900 

73 

15,068,400 

1,152,800 

1,170,400 

17,600 

'2,700 

74 

13,835,700 

1,214,500 

1,167,700 

46,86o 

44,160 

75 

12,405,800 

1,043,100 

1,137,300 

9'4,26o 

50,i6o 

76 

10,968,000 

1,098,700 

1,092,000 

6,700 

43,400 

77 

9,514,300 

1,016,000 

1,028,300 

12,300 

55,700 

78 

8,202,300 

989,100 

962,100 

27,660 

28,700 

79 

6,913,500 

943,500 

879,700 

63,800 

3'5",i6o 

80 

5,745,800 

769,100 

792,700 

2'3',66o 

11,500 

81 

4,809,100 

702,600 

719,100 

16,500 

'5,660 

82 

4,038,600 

733,300 

654,100 

79,200 

74,260 

83 

3,181,900 

551,200 

557,900 

6,700 

67,500 

84 

2,664,800 

469,800 

505,400 

35,600 

31,900 

85   2,059,900 

398,600 

422,400 

23,800 

8,100 
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Table  IV  (Continued). 


Age. 

Exposed. 

Actual  Losses. 

Expected 
Losses. 

DlHerences. 

Accumulated 
Differences. 

+ 

- 

+ 

- 

86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

1,553,100 

1,108,600 

799,500 

595,600 

403,500 

303,800 

217,100 

126,500 

61,500 

42,000 

4,000 

387,600 

260,400 

192,100 

181,100 

92,700 

89,700 

79,600 

55,000 

18,000 

20,000 

4,000 

344,000 

265,000 

206,100 

165,400 

120,600 

97,600 

74,800 

46,700 

24,300 

17,700 

1,800 

4,600 
14,000 

27,900 
7,900 

6,300 

43,600 

15,700 

4,800 
8,300 

2,300 
2,200 

51,700 
47,100 
33,100 
48,800 
20,900 
13,000 
17,800 
26,100 
19,800 
22,100 
24,300 

TABLE    V. 

COMPAEISON  OF  ACTUAL  DEATHS  WITH  EXPECTED  DEATHS  ACCOEDINQ  TO  MU- 
TUAL Benefit  Expekience  Excluding  Fiest  Ten  Years 
AND  Attained  Ages  35  and  Undeb. 


Duration. 

Expected  Deaths, 

M.B.dO). 

Actual  Deaths. 

Percentage. 

1 

52 
96 
130 
169 
208 
237 
272 
308 
342 
382 

33 

80 
139 
169 
177 
244 
239 
278 
288 
376 

63 

83 
107 
100 

85 
103 

88 
90 
84 
98 

2 

3 

4 

5 

6 

7 

8 

9 

10 

10  years 

2,196 

2,023 

92 

TABLE   VI. 

Compaeison  of  Actual  Losses  with  Expected  Losses  According  to  Mu- 
tual Benefit  Experience  Excluding  First  Ten  Yeaes 
and  Attained  Ages  35  and  Undee. 


Duration. 

Expected  Loss,  M.B.d"). 

Actual  Loss. 

Percentage. 

1 

181,200 
293,000 
406,400 
508,900 
600,300 
684,400 
777,600 
863,900 
968,800 
1,077,800 

93,500 
306,200 
393,200 
413,700 
480,700 
692,200 
701,300 
829,400 
763,700 
1,004,500 

52 
105 
97 
81 
80 
101 
90 
96 
79 
93 

2 

3 

4 

5 

6 

7 

8 

9 

10 

10  years 

6,362,300 

5,678,400 

89 
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due  to  accidental  causes.  The  failure  to  discover  any  material 
effect  of  selection  outside  of  the  first  year  is  particularly  interesting, 
in  view  of  the  very  short  period  of  selection  found  in  compiling  the 
M.  A.  Table. 

The  expectation  of  life,  although  it  is  a  function  which  we  do 
not  use  in  any  actuarial  computations,  forms  a  very  convenient 
means  of  comparing  the  mortality  under  different  tables.  The  fol- 
lowing table  has  therefore  been  prepared  showing  the  expectation 
of  life,  according  to  the  Mutual  Benefit  experience,  on  policies  and 
amounts,  disregarding  the  first  ten  years  of  insurance.  For  pur- 
poses of  comparison,  the  expectations  of  life  according  to  other 

tables  are  added. 

TABLE   VII. 

COMPLITB   ElPICTATION    OF   LlTE   ACCOEDINQ   TO   VaBIOUS    TABLES. 


Age. 

M.B.(IO) 
Policlea. 

M.B.dO) 
Amounts. 

OM(IO). 

ol^l. 

American. 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

34.18 

29.81 

25.61 

21.62 

17.89 

14.47 

11.43 

8.80 

6.59 

4.81 

3.42 

2.39 

1.64 

33.79 

29.47 

25.31 

21.37 

17.70 

14.35 

11.36 

8.77 

6.61 

4.85 

3.48 

2.45 

1.69 

31.37 

27.70 

24.09 

20.58 

17.23 

14.10 

11.26 

8.76 

6.62 

4.87 

3.49 

2.45 

1.70 

31.89 
28.24 
24.65 
21.20 
17.92 
14.88 
12.13 
9.71 
7.62 

31.78 

28.18 

24.54 

20.91 

17.40 

14.10 

11.10 

8.48 

6.27 

4.39 

2.77 

1.42 

.50 

It  is  interesting  to  notice  that  the  expectation  of  life  according 
to  policies  is  greater  than  according  to  amounts,  at  the  early  ages, 
but  slightly  less  above  age  seventy-five.  There  is  a  remarkable 
agreement  between  the  expectation  of  life  according  to  amounts  and 
that  according  to  the  0^^"^  table,  disregarding  the  first  ten  years, 
for  ages  seventy  and  over.  Up  to  age  fifty  the  expectation  of  life 
according  to  the  Mutual  Benefit  experience,  after  disregarding  the 
first  ten  years  of  insurance,  is  greater  than  the  experience  accord- 
ing to  the  0^^^^^^  data,  taking  into  account  the  full  effect  of 
selection. 

Table  VIII  shows  a  comparison  of  the  rates  of  mortality  per 
thousand,  which  is  of  interest. 

This  table  shows  the  rate  of  mortality  to  be  more  favorable 
in  the  Mutual  Benefit  under  policies  up  to  age  seventy-five  and  less 
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TABLE   VIII. 

BaTIS  of  MOBTALITY  FEB   1,000  ACCOKDINO  TO  VaEIOUS   TABLES. 


Age 

X. 

Policies. 

M.B.<10) 
Amounts. 

0^(10). 

o["l. 

1000  x?[a;]. 

oi^'i. 

American. 

t. 

1000  X 

<l\x-t\^-t. 

35... 
40... 
45... 
50... 
55... 
60... 
65... 
70... 
75... 
80... 
85... 
90... 
95... 

3.454 

4.926 

7.226 

10.819 

16.423 

25.140 

38.541 

59.419 

91.074 

138.540 

207.973 

305.679 

435.096 

3.726 

5.298 

7.728 

11.481 

17.265 

26.157 

39.770 

60.480 

91.677 

137.964 

205.041 

298.778 

422.619 

8.46 

9.86 

12.05 

15.46 

20.79 

29.07 

41.92 

61.69 

91.87 

137.20 

203.71 

297.77 

423.29 

3.61 

4.38 

5.58 

7.46 

10.40 

14.99 

22.13 

33.22 

50.34 

0 
0 

1 

2 

4 

5 

7 

8 

10 

10 

10 

10 

10 

3.61 

4.38 

7.75 

11.13 

17.07 

25.11 

39.22 

59.54 

91.87 

137.20 

203.71 

297.77 

423.29 

8.946 

9.794 

11.163 

13.781 

18.571 

26.693 

40.129 

61.993 

94.371 

144.466 

235.550 

454.545 

1,000.000 

favorable  from  age  eighty  on.  It  is  rather  remarkable  that  after 
disregarding  the  first  ten  years  of  insurance,  the  Mutual  Benefit 
experience  at  age  thirty-five  is  as  favorable  as  the  0"^^^  experience 
during  the  first  policy  year.  There  is  a  remarkably  close  agreement 
between  the  rate  of  mortality  at  the  older  ages,  according  to  the 
Mutual  Benefit  experience  under  amounts,  and  the  0^^^  expe- 
rience disregarding  the  first  ten  years.  A  column  has  been  added 
to  show  the  rate  of  mortality  according  to  the  0^^^  experience,  the 
rates  being  selected  for  those  policy  years  showing  the  closest  agree- 
ment to  the  Mutual  Benefit  experience.  It  will  be  seen  that  at 
ages  seventy-five  and  over  the  Mutual  Benefit  experience  approxi- 
mates the  ultimate  rate  of  the  0^^^  table,  while  at  ages  thirty-five 
and  forty  the  Mutual  Benefit  approximates  the  mortality  in  the  first 
policy  year  of  the  0^^^  experience.  The  very  low  rate  of  mortality 
for  the  younger  ages  under  consideration,  shown  by  the  Mutual 
Benefit  experience,  suggests  that  the  mortality  among  carefully  se- 
lected lives  at  the  younger  ages  is  so  favorable  on  the  whole  as  to 
allow  very  little  room  for  a  considerable  difference  due  to  the  effect 
of  selection.  It  seems  more  probable  that  in  reality  the  effect 
of  selection  is  so  persistent  that  it  is  impossible  to  say  that  it  disap- 
pears, even  after  a  great  many  years. 

It  is  hoped  that  at  some  later  date  when  a  mortality  investigation 
of  the  complete  experience  of  the  Mutual  Benefit  has  been  made,  it 
will  be  possible  to  throw  some  further  light  on  the  mortality  as  it 
is  influenced  by  the  effect  of  selection. 
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MoETALiTY  Experience  of  the  Massachusetts 
Mutual  Life  Insurance  Company. 


CHABLES  H.  ANQELL. 

There  have  been  two  recent  investigations  of  the  mortality  ex- 
perience of  the  Massachusetts  Mutual  Life  Insurance  Company 
and  it  is  believed  that  the  results  of  these  investigations  will  be  of 
interest  to  the  Society. 

The  first  investigation  was  made  in  1912  and  included  207,019 
policies  issued  by  the  company  for  the  years  1851  to  1910,  inclusive. 
These  policies  were  traced  to  their  anniversaries  in  1911.  The  ex- 
perience consisted  entirely  of  annual  dividend  policies  issued  at 
normal  rates.  In  Tables  I  and  II  are  shown  the  ratios  of  the  actual 
deaths  to  the  expected  deaths  by  both  the  American  Experience  and 
Medico- Actuarial  Tables;  these  figures  are  based  upon  policies 
alone.  In  Tables  III  and  IV  are  shown  the  ratios  for  both  policies 
and  amounts  of  the  actual  losses  to  the  expected  losses  by  the 
American  Experience  Table. 

Tables  based  upon  sums  insured  were  not  calculated  except  in  a 
few  cases  and  only  the  expected  deaths  by  the  American  Experience 
Table  were  computed.  Tables  III  and  IV  indicate,  however,  the 
difference  between  mortality  by  policies  and  by  amounts. 

The  second  investigation  was  made  this  year,  and  included  all 
policies  issued  from  1895  to  1914,  inclusive,  carried  to  the  policy 
anniversary  in  1915.  The  approximate  number  of  entrants  was 
186,000,  with  sums  insured  of  $472,000,000,  giving  a  total  ex- 
posure of  1,172,000  years  of  life  and  1907  millions  of  sums  exposed 
to  risk. 

As  the  amount  of  insurance  written  on  female  lives  was  rela- 
tively small,  about  4  per  cent,  of  the  total,  it  was  decided  not  to 
treat  such  policies  separately,  but  to  make  the  experience  cover  both 
male  and  female  lives. 

All  policies  included  in  the  experience  were  annual  dividend  con- 
tracts issued  at  normal  rates,  and  Tables  V,  VI  and  VII,  show 
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TABLE  I. 

Comparison   op   Actual  with   Expected   Deaths   by   Policy  Yeaes- 
All  Ages  Combined. 


Policy  Years. 

Actual  Deaths. 

Ratio. 

American 
Experience. 

M-A.  Experience 
(Select). 

Issues  1851  to  1870— Exposed  to  1911. 

1 

138 
541 
556 
425 
493 
2,798 

68% 

91 

93 

78 

90 

96 

144% 

143 

134 

102 

108 

103 

2-5 

6-10 

11-15 

16-20 

21  and  over 

Total 

4,951 

91% 

110% 

Issues  1871  to  1890— Exposed  to  1911. 

1 

178 
610 
757 
754 
841 
1,392 

56% 

65 

76 

79 

86 

95 

120% 

100 

108 

102 

105 

105 

2-5 

6-10 

11-15 

16-20 

21  and  over 

Total 

4,532 

80% 

105% 

Issues  1891  to  1910— Exposed  to  1911. 

1 

579 
2,107 
1,964 
1,107 

366 

40% 

55 

64 

70 

73 

87% 

87 

95 

96 

93 

2-5 

6-10 

11-15 

16-20 

Total 

6,123 

59% 

91% 

Issues  1901  to  1910— Exposed  to  1911.                                  | 

1 

291 

1,067 

572 

34% 

51 

59 

72% 

81 

86 

2-5 

6-10 

Total 

1,930 

49% 

81% 

Issues  1851  to  1910— Exposed  to  1911. 

1 

895 
3,258 
3,270 
2,286 
1,700 
4,190 

46% 

60 

71 

74 

84 

95 

98% 

95 
102 

99 
103 
103 

2-5 

6-10 

11-15 

16-20 

Total 

15,606 

73% 

100% 
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TABLE  II. 
Comparison  op  Actual  with  Expected  Deaths   by  Ages  at  Issue — 

All  Durations. 


Ages  at  Issue. 

Actual  Deaths. 

Ratio. 

American 
Experience. 

M-A.    Experience 
(Select). 

Issues  1851  to  1870— Exposed  to  1911. 

15-29 

30-39 

40-49 

50-59 

60  and  over 

1,120 

1,948 

1,332 

478 

73 

92% 
92 
89 
93 
120 

124% 

113 

101 

100 

124 

Total 

4,951 

91% 

110% 

Issiies  1871  to  1890— Exposed  to  1911. 

15-29 

878 

1,475 

1,309 

719 

151 

70% 

76 

86 

95 

80 

114% 
106 
102 
103 

84 

30-39 

40-49 

50-59 

60  and  over 

Total 

4,532 

80% 

105% 

Issues  1891  to  1910— Exposed  to  1911. 

15-29 

1,617 

1,891 

1,478 

928 

209 

48% 

54 

70 

82 

80 

87% 

91 

95 

94 

84 

30-39 

40-49 

50-59 

60  and  over 

Total 

6,123 

59% 

91% 

Issues  1901  to  1910— Exposed  to  1911. 

15-29 

30-39  

40-49 

50-59  

60  and  over 

573 
563 
435 
293 
66 

41% 
44 
56 
71 

72 

77% 
82 
84 
85 

77 

Total 

1,930 

49% 

81% 

Issues  1851  to  1910— Exposed  to  1911. 

15-29  

30-39 

3,615 
5,314 
4,119 
2,125 
433 

62% 

70 

80 

88 

84 

102% 
102 
99 

98 
89 

40-49 

50-59  

60  and  over 

Total 

15,606 

73% 

100% 
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TABLE  III. 
COMPABISON    OF    ACTUAL     WITH     EXPECTED     DEATHS     BY     POLICY     YEARS- 

All  Ages  Combined. 


Policy  Years. 

Death  Claims. 

Ratio  ol  Expected  by  American 
Experience. 

By  Policies.                By  Amounts. 

Issues  1851  to  1900— Exposed  to  1911. 

1 

2-5 

6-10 

11-15 

16-20 

21  and  over 

$  1,930,000 
6,482,000 
8,226,000 
6,775,000 
5,068,000 
9,864,000 

55% 

66 

74 

74 

84 

95 

64% 

71 

84 

82 

91 

98 

Total 

$38,345,000 

78% 

84% 

Issues  1901  to  1910— Exposed  to  1911. 

1 

$      781,000 
2,984,000 
1,535,000 

34% 

51 

59 

35% 

56 

62 

2-5 

6-10 

Total 

$  5,300,000 

49% 

53% 

Issues  1851  to  1910— Exposed  to  1911. 

1 

$  2,711,000 
9,466,000 
9,761,000 
6,775,000 
5,068,000 
9,864,000 

46% 

60 

71 

74 

84 

95 

51% 

65 

79 

82 

91 

98 

2-5 

6-10 

11-15 

16-20 

21  and  over 

Total 

$43,645,000 

73% 

78% 

the  general  results  of  the  experience.  The  expected  deaths  have 
been  calculated  by  the  Medico- Actuarial  (select)  table,  and  it 
will  be  seen  that  the  total  experience  of  the  company  during  the 
period  covered  was  88  per  cent,  of  the  standard  table  where  the 
experience  is  based  on  policies,  and  96  per  cent,  where  based  on 
sums  insured. 

In  the  Eeport  of  the  Medico-Actuarial  Investigation  attention 
has  been  called  to  the  fact  that  at  ages  under  50  very  little  benefit 
from  selection  is  shown  after  the  first  year.  The  experience  of  the 
company  for  issues  of  1895  to  1904,  especially  when  the  experience 
is  measured  by  policies,  would  seem  to  confirm  this  condition,  the 
ratio  of  actual  to  expected  being  practically  identical  during  the 
whole  twenty-year  period.  In  the  case  of  issues  for  the  years  1905 
to  1914,  however,  this  feature  is  not  shown  and,  as  Mr.  Hutcheson 
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TABLE  IV. 

compaeison  of  actual  with  expected  deaths  by  ages  at  issue — 

All  Durations. 


Ages  at  Issue. 

Death  Claims. 

Ratio  of  Expected  by  American 
Experience. 

By  Policies.               By  Amounts. 

Issues  1851  to  1900— Ex-posed  to  1911.                                  \ 

15-29 

$  6,232,000 

12,312,000 

11,919,000 

6,430,000 

1,452,000 

68% 

75 

85 

92 

86 

71% 
79 
92 
89 
102 

30-39 

40-49 

50-59 

60  and  over 

Total 

$38,345,000 

78% 

84% 

Issues  1901  to  1910— Exposed  to  1911. 

15-29 

30-39 

40-49 

50-59 

60  and  over 

%     991,000 

1,537,000 

1,390,000 

1,156,000 

226,000 

41% 

44 

56 

71 

72 

42% 
47 
52 
76 

77 

Total 

S  5,300,000 

49% 

53% 

Issues  1851  to  1910— Exposed  to  1911. 

15-29 

$  7,223,000 

13,849,000 

13,309,000 

7,586,000 

1,678,000 

62% 
70 

80 

88 
84 

65% 

74 

85 

87 

98 

30-39 

40-49 

50-59 

60  and  over 

Total 

843,645,000               73% 

78% 

pointed  out  in  his  recent  paper,  the  results  of  recent  experience  are 
more  in  accordance  with  the  general  expectation. 

An  interesting  feature  of  this  table  is  the  high  ratio  of  actual  to 
expected  claims  in  age  group  40-49,  issues  of  1905  to  1914.  There 
is  a  remarkable  difference  between  this  figure  and  that  for  a  similar 
group  shown  on  page  16  of  Vol.  17  of  the  Transactions,  where  the 
percentage  is  67.  It  is  thought  possible  that  in  this  section  there 
may  have  been  some  selection  against  the  company  by  overweight 
lives,  which  were  during  this  period  somewhat  leniently  dealt  with. 
The  table  given  on  page  24  of  the  second  volume  of  the  Medico- 
Actuarial  Investigation  gives  a  general  indication  that  a  consid- 
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TABLE  V. 

compaeison   of   actual   with   expected   deaths   by   policy   years — 
All  Ages  Combined, 


Policy 
Years. 

Policies. 

Amounts  Insured. 

Number 
Exposed. 

Actual 
Deaths. 

Ratio 

M-A. 

Experi- 
ence 

(Select). 

Amount  Exposed.      Actual  Claims. 

Ratio 

M-A. 
Experi- 
ence 
(Select). 

Issues  1896  to  1904— Exposed  to  1915. 

1 

2-5 .. , 
6-10 .  . 

11-15.  . 

16-20 . . 

75,621 
222,653 
231,811 
152,566 

42,408 

310 
1,299 
1,706 
1,432 

518 

95% 

93 

95 

94 

94 

$    176,952,000 
538,664,000 
555,814,000 
362,075,000 
101,986,000 

$     830,000 
3,944,000 
5,269,000 
4,394,000 
1,482,000 

99% 
104 
106 
104 

96 

Total... 

725,059 

5,265 

94% 

$1,735,491,000 

$15,919,000 

103% 

Issues  1905  to  1914— Exposed  to  1915. 

1    111,039 

2-5 246,335 

6-10 .  .  .          89,827 

316 

1,131 

581 

66% 

74 

86 

$    294,718,000 
663,631,000 
213,708,000 

$      994,000 
3,583,000 
1,795,000 

70% 

78 

98 

Total... 

447,201 

2,028 

76% 

$1,172,057,000 

$  6,372,000 

81% 

Issues  1895  to  1914— Exposed  to  1915. 

1 

2-5 .. . 

6-10 .  . 
11-15. . 
16-20 . . 

186,660 
468,988 
321,638 
152,566 

42,408 

626 
2,430 
2,287 
1,432 

518 

78% 

83 

93 

94 

94 

$    471,670,000 

1,202,295,000 

769,522,000 

362,075,000 

101,986,000 

$  1,824,000 
7,527,000 
7,064,000 
4,394,000 
1,482,000 

81% 

90 
104 
104 

96 

Total. . . 

1,172,260 

7,293 

88% 

$2,907,548,000 

$22,291,000 

96% 

erable  rate  of  extra  mortality  has  been  experienced  on  this  age 
group  who  were  from  30  per  cent,  to  40  per  cent,  overweight. 

In  Table  VII  the  total  experience  has  been  analyzed  according  to 
both  duration  and  age  at  issue. 

This  table  makes  an  interesting  exhibit  of  the  incidence  of  the 
mortality  experienced. 


Mortality  According  to  Class  of  Insurance, 

Investigation  was  made  as  to  the  mortality  in  the  four  main 
classes  of  insurance,  and  in  order  to  have  a  homogeneous  measure 
of  the  relative  mortality  a  table  was  constructed  from  the  total  ex- 
perience of  the  company  during  the  years  1895  to  1914,  excluding 
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TABLE  VI. 

Comparison  of  Actual  with  Expected  Deaths  by  Ages  at  Issue — 

All  Durations. 


Ages  at  Issue. 

Policies. 

Amounts  Insured. 

Number           Actual 
Exposed.          Deaths. 

Ratio 
M-A. 

Experi- 
ence 

(Select). 

Amount  Exposed. 

Actual  Claims. 

Ratio 
M-A. 

Experi- 
ence 

(Select). 

Issues  1895  to  1904— Exposed  to  1915. 

15-29 

30-39 

40-49 

50-59 

60  and  over 

306,913 

262,705 

116,126 

35,250 

4,065 

1,275 
1,635 

1,273 
885 
197 

86% 

98 

95 

99 

95 

$    560,354,000 

654,542,000 

376,884,000 

129,729,000 

13,982,000 

$  2,614,000 

4,724,000 

4,420,000 

3,401,000 

760,000 

96% 
112 
100 
103 
108 

Total...  . 

725,059 

5,265    94% 

$1,735,491,000 

$15,919,000 

103% 

Issms  1905  to  191^— Exposed  to  1915. 

15-29 

30-39 

40-49 

50-59 

60  and  over 

200,493 

149,836 

71,703 

22,351 

2,818 

616 
521 
492 
320 
79 

71% 

69 

86 

85 

79 

$    357,868,000 

427,268,000 

284,297,000 

92,957,000 

9,667,000 

$     979,000 

1,727,000 

2,077,000 

1,328,000 

261,000 

62% 

80 

92 

86 

79 

Total .  .  . 

447,201 

2,028 

76 

$1,172,057,000 

$  6,372,000 

81% 

Issues  1895  to  1914 — Exposed  to  1915. 

15-29 

30-39 

40-49 

50-59 

60  and  over 

507,406 
412,541 

187,829 

57,601 

6,883 

1,891 
2,156 
1,765 
1,205 

276 

81% 

89 

92 

95 

90 

$    918,222,000 

1,081,810,000 

661,181,000 

222,686,000 

23,649,000 

$  3,593,000 
6,451,000 
6,497,000 
4,729,000 
1,021,000 

84% 
101 
97 
98 
99 

Total .  .  . 

1,172,260      7,293 

88% 

$2,907,548,000 

$22,291,000 

96% 

TABLE  VII. 
compaeison  of  actual  with  expected  deaths  by  poucy  years  and 

Ages  at  Issue. 
Issues  1895  to  1914. 


Ratio  Medico-Actuarial  (Select). 

Policy  Years. 

Policies. 

Amoimts  Insured. 

Ages  at  Issue. 

Ages  at  Issue. 

15-29. 

30-39. 

40-49. 

50-59. 

60  and 
Over. 

Total. 

15-29. 

30-39. 

40-49. 

50-59. 

60  and 
Over. 

Total. 

1 

2-5 

6-10 .... 

11-15 

16-20 

73% 

79 

85 

83 

76 

77% 
81 
91 
96 
111 

86% 
88 
100 
94 
86 

71% 
90 
99 
104 
98 

98% 

83 

91 

98 

90 

78% 

83 

93 

94 

94 

83% 

78 

88 

98 

69 

79% 

91 
111 
108 
124 

84% 
95 
106 
99 
79 

77% 

91 
106 
104 
100 

84% 
96 
95 
124 
72 

81% 

90 
104 
104 

96 

Total 

81% 

89% 

92% 

95% 

90% 

88% 

84% 

101% 

97% 

98% 

99% 

96% 
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the  first  five  years  after  selection.  This  table  was  based  upon 
amounts  insured,  and  was  graduated  by  Mr.  Maclean  by  Spencer's 
21-temi  formula.  The  ends  of  the  table  were  completed  by  the 
graphic  method  and  the  rate  of  mortality  was  made  to  coincide  with 
the  American  Table  at  age  84.  The  following  table  shows  that  the 
graduation  has  reasonably  represented  the  actual  mortality  ex- 
perienced. 

TABLE  VIII. 
All  Amounts  Entered  to  the  Nearest  $1,000  Omitting  the  Ciphees. 


Attained  Ages. 

Exposed  to  Risk 

Excluding  First 

Five  Years. 

Actual 
Claims. 

Expected  Claims 

Mass.  Mutual 
Ultimate  Table. 

Deviation. 

Accumulated 
Deviation. 

Below  25 .  . 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65-69 

70-74 

75-79 

80  and  over 

$        5,601 

65,300 

153,923 

221,129 

239,939 

205,611 

153,489 

98,586 

57,028 

24,786 

6,780 

1,315 

96 

$        18 

279 

674 

1,143 

1,648 

1,858 

2,089 

1,767 

1,597 

1,230 

500 

135 

8 

$       23 

275 

676 

1,110 

1,630 

1,909 

2,065 

1,772 

1,612 

1,227 

508 

142 

14 

5 

-  4 
2 

-33 
-18 

51 

-24 

5 

15 

-  3 
8 
7 
6 

5 

1 

3 

-30 

-48 

3 

-21 

-16 

-  1 

-  4 
4 

11 
17 

Total. . . . 

$1,233,583 

$12,946 

$12,963 

-82 
+99 

The  following  table  shows  the  relation  of  the  Massachusetts 
Mutual  Ultimate  Table  to  the  American  Experience  and  Medico- 
Actuarial  Tables,  and  it  should  be  remembered  that  the  Massachu- 
setts Mutual  Table  was  based  on  amounts  insured. 

TABLE  IX. 


Ratio  of 

the  Mass.  Mutual  Ultimate  ?x  to  the  ?x  of  the 

Age. 

Medico-Actuarial  Ultimate. 

American  Experience. 

20 

"89.4% 

87.8 

90.2 
105.3 
109.3 
110.4 
101.9 

95.4 
105.4 
109.4 
106.1 
109.0 

53.8% 

51.9 

51.2 

51.7 

61.2 

73.2 

84.8 

86.6 

85.8 
102.5 
108.9 
103.3 
103.5 

25 

30 

35 

40 

45 

50 

55 

60 , 

65 

70 

75 

80 
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Table  X  shows  the  relative  mortality  experienced  according  to 
the  class  of  insurance  according  to  duration.  The  second  section 
of  the  table  shows  the  experience  on  recent  issues  as  compared  with 
issues  for  the  entire  period. 

The  table  would  seem  to  show  that  generally  the  mortality  under 
the  endowment  plan  has  been  lighter  than  under  any  of  the  other 
forms.  The  figures  shown  for  term  mortality,  according  to 
amounts  insured,  are  probably  not  entirely  reliable  on  account  of 
the  relatively  small  amount  of  data  involved  and  the  short  dura- 
tion of  the  insurance.  The  endowment  class  does  not  generally 
show  the  subsequent  deterioration  referred  to  by  Mr.  Linton 
(Transactions,  Vol.  XIV,  page  284).  The  reason  for  this  may 
possibly  be  that,  as  suggested  by  him,  the  mortality  under  short- 
term  endowments  is  superior  to  that  under  endowments  for  longer 
term.  The  data  upon  which  Mr.  Linton's  results  are  based  differ 
in  some  respects  from  the  present  experience,  where  the  majority 
of  the  endowment  policies  are  on  the  20-year  endowment  plan.  It 
may  be  of  interest  in  this  connection  to  state  that  there  has  been 
a  tendency  on  the  part  of  the  company  to  issue  insurance  to  border- 
line risks  on  this  plan,  and  the  superior  mortality  is  therefore  all 
the  more  remarkable.  It  would  appear  that,  as  far  as  recent  issues 
are  concerned,  the  endowment  experience  by  policies  has  been  less 
favorable  than  that  under  the  other  forms.  The  position  is,  how- 
ever, different  where  the  mortality  is  taken  according  to  amounts 
insured,  except  on  the  term  plan  where  the  amount  of  exposure  is 
relatively  small.  The  endowment  mortality  has  been  again  found 
superior  to  both  the  life  and  limited  life  experience. 

An  exhibit  of  class  mortality  according  to  ages  at  issue  is  of 
less  value  than  the  corresponding  exhibit  according  to  durations. 
The  results  do  not  show  the  incidence  of  the  mortality  to  the  same 
extent  and  the  effect  of  the  rate  of  withdrawal  experienced  in  the 
different  classes  should  not  of  course  be  forgotten.  Nevertheless 
if  we  assume  that  future  withdrawal  will  be  along  somewhat  the 
same  lines  as  it  has  been  in  the  past,  the  figures  have  a  certain 
indicative  value  from  the  point  of  view  of  the  age  at  issue.  The 
different  incidence  of  the  age  distribution  of  the  amounts  exposed 
as  between  the  life  plan  and  the  other  forms  is  evident,  and  the 
relatively  larger  amount  of  insurance  written  on  the  life  form  at 
the  older  ages  has  its  effect,  especially  where  the  mortality  is  shown 
according  to  the  amounts  insured.     Here  again,  wherever  the  ex- 
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TABLE  X. 
Oedinaey  Life,  Limited  Payment  Life,  Endowment  and  TEEii 

EXPEBIENCE. 

By  Policy  Years. 


Issues  1895  to  1914— Exposed  to  1915. 

Policy 
Years. 

Actual  Deaths  and  Claims. 

Ratio  Actual  to  Expected  M-A. 
(Select). 

Ratio  Actual  to  Expected  Mass. 

Mutual  Ultimate. 

Ord. 
Life. 

L.  P. 

Life. 

Endt.         Term. 

Ord. 
Life. 

L.  P. 

Life. 

Endt. 

Term. 

Ord. 
Life. 

L.  P. 

Life. 

Endt. 

Term. 

Policies. 

1 

2-5 

6-10 

11-15 

16-20 

203 
696 
664 
393 
128 

318 
1,318 

1,362 
902 
359 

59 
279 
211 
108 

22 

46 

137 

50 

29 

9 

88% 

86 
103 
104 
101 

75% 

82 

90 

91 

93 

68% 

84 

81 

86 

74 

70% 

80 
140 
142 
161 

67% 

84 
100 
100 

94 

59% 

83 

89 

88 

89 

53% 

87 

83 

83 

70 

55% 

79 
138 
136 
161 

1-20 

2,084 

4,259 

679 

271 

95% 

86% 

81% 

91% 

89% 

84% 

80% 

84% 

Amounts  to  Nearest  %lfiOO  Omitting  Ciphers. 

1 

2-5 

6-10 

11-15 

16-20 

$    728 

2,682 

2,429 

1,342 

413 

$     740 

3,623 

3,969 

2,614 

980 

$    122 

620 

503 

330 

35 

$    234 

601 

163 

108 

54 

89% 

91 
114 
109 

98 

75% 
90 
100 
99 
94 

74% 
92 
92 
116 
49 

83% 

79 
108 
117 
252 

67% 

85 
110 
105 

94 

59% 

90 

98 

95 

90 

57% 
93 
92 
112 
47 

64% 

76 
103 
111 
242 

1-20 

$7,594 

$11,926 

$1,610 

$1,160 

101% 

94% 

92% 

89% 

93% 

91% 

90% 

81% 

Issues  1905  to  1914— Exposed  to  1915. 

Policies. 

1 

2-5 

6-10 

118 
372 
198 

127 
514 
309 

40 

153 

66 

31 
92 

8 

72% 

74 

92 

60% 

73 

84 

72% 

81 

78 

64% 
70 

82 

55% 

73 

90 

48% 

75 

86 

55% 

84 

80 

49% 

68 

84 

1-10 

688 

950 

259 

131 

78% 

74% 

79% 

69% 

73% 

72% 

77% 

63% 

Amounts  to  Nearest  $1,000  Omitting  Ciphers. 

1 

2-5 

6-10 

$    468 

1,495 

677 

$    280 

1,387 

904 

$  77 
275 
154 

$170 

426 

59 

77% 

78 

93 

59% 
82 
100 

73% 

74 

92 

75% 
69 
134 

58% 

75 

91 

46% 

82 

99 

57% 

75 

92 

57% 
65 
128 

1-10 

$2,641 

$2,571 

$506 

$654 

81% 

84% 

79% 

73% 

74% 

80% 

75% 

66% 
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TABLE  XI. 

Oedinart  Life,  Limited  Payment  Life,  Endowment  and  Term 
Experience. 


By  Ages  at  Issue. 


Issues  1895  to  1914— Exposed  to  1915. 

Actual  Deaths  and  Claims. 

Ratio  Actual  to  Expected  M-A. 
(Select). 

Ratio  Actual  to  Expected  Mass. 
Mutual  Ultimate. 

1 

Issue. 

Ord. 
Life. 

L.P. 

Lite. 

Endt. 

Term. 

Ord. 
Life. 

L.P. 
Life. 

Endt. 

Term. 

Ord. 
Life. 

L.P. 
Life. 

Endt. 

Term. 

Policies. 

15-29 

135 

1,429 

264 

63 

81% 

80% 

75% 

116% 

82% 

84% 

78%  118% 

30-39 

287 

1,556 

213 

100 

86 

91 

81 

83 

82 

86 

78 

79 

40-49 

604 

934 

144 

83 

100 

88 

94 

87 

91 

81 

84 

76 

50-59 

807 

318 

56 

24 

100 

86 

88 

90 

95 

82 

85 

80 

60  and 

over 

251 

22 

2 

1 

91 

84 

82 

79 

Total 

2,084 

4,259 

679 

271 

95% 

86% 

81% 

91% 

89% 

84% 

80% 

84% 

Amounts  to  Nearest  $1,000  Omitting  Ciphers. 

15-29 

$   279 

$  2,698 

$    446 

$    170 

72% 

83% 

86% 

109% 

74% 

86% 

90% 

110% 

30-39 

942 

4,532 

479 

497 

86 

106 

89 

99 

82 

101 

86 

94 

40-49 

2,415 

3,240 

476 

366 

108 

92 

111 

72 

94 

84 

101 

61 

50-59 

3,019 

1,386 

206 

118 

103 

91 

84 

86 

98 

87 

80 

77 

60  and 

over 

938 

70 

3 

9 

102 

76 

93 

72 

Total 

$7,594 

$11,926 

$1,610 

$1,160 

101% 

94% 

92% 

89% 

93% 

91% 

90% 

81% 

Issues  1905  to  1914— Exposed  to  1915. 

Policies. 

15-29 

62 

415 

116 

23 

59% 

72% 

75% 

73% 

60% 

73% 

77% 

73% 

30-39 

124 

292 

64 

41 

70 

70 

70 

58 

68 

68 

69 

55 

40-49 

213 

179 

56 

44 

87 

84 

97 

72 

76 

74 

83 

61 

50-59 

221 

56 

21 

22 

84 

89 

90 

87 

78 

85 

88 

77 

60  and 

over 

68 

8 

2 

1 

77 

89 

70 

82 

Total 

688 

950 

259 

131 

78% 

74% 

79% 

69% 

73% 

72% 

77% 

63% 

Amounts  to  Nearest  $1,000  Omitting  Cipher 

'•S. 

15-29 

$121 

$    632 

$154 

$  73 

48% 

62% 

74% 

79% 

49% 

64% 

76% 

79% 

30-39 

492 

886 

134 

215 

78 

85 

74 

68 

75 

82 

72 

65 

40-49 

943 

734 

150 

250 

92 

100 

94 

72 

79 

88 

82 

60 

50-59 

852 

305 

65 

107 

80 

117 

80 

80 

75 

112 

75 

72 

60  and 

over 

234 

15 

3 

9 

80 

69 

72 

63 

Total 

$2,641 

$2,571 

$506 

$654 

81% 

84%|    79% 

73% 

74% 

80% 

75% 

66% 
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perience  is  of  any  extent,  the  endowment  mortality  seems  to  be 
superior. 

Female  Risks, 

In  view  of  recent  discussion  as  to  the  heavy  rate  of  mortality 
upon  insured  female  lives  during  the  second  policy  year,  the  fol- 
lowing figures  may  be  of  interest.  They  relate  to  the  entire  ex- 
perience of  the  company  during  the  20  years  from  1895  to  1915, 
during  which  period  the  company  issued  to  women  approximately 
13,000  policies  for  $19,000,000  of  insurance.  The  following  table 
shows  the  ratio  of  actual  to  expected  deaths  according  to  the 
Medico-Actuarial  Select  Table,  and  also  according  to  the  Massa- 
chusetts Mutual  Ultimate  Table. 


Policy  year. 

Ratio. 

By  Policies. 

By  Amounts. 

Medlco-Actuarlal. 

Mass.  Mutual. 

Medlco-Actuarlal. 

Mass.  Mutual. 

1 

2 

3-5 .. . 

6-10 .  . 
11-15.  . 
16-20 .  . 

79% 

74 

76 

76 

81 

97 

59% 

76 

79 

77 
77 
92 

71% 
103 
86 
64 
61 
82 

55% 
102 
87 
63 
58 

78             1 

1 

1-20 .  . 

78% 

76% 

75%                     72% 

The  above  figures  present  an  interesting  difference  between  the 
mortality  by  policies  and  amounts.  The  average  policy  issued  to 
female  lives  was  $1,530  whereas  the  average  policy  to  male  lives 
was  $2,600.  In  spite  of  this,  and  also  of  the  fact  that  the  total 
mortality  on  females  under  policies  was  actually  greater  than  that 
under  amounts,  the  second  year's  mortality  is  very  much  heavier 
under  amounts  than  under  policies.  An  examination  of  the  figures 
indicates  that  it  is  in  the  Life  and  Limited  Payment  Life  classes 
that  most  of  the  adverse  mortality  has  been  experienced.  The 
company's  experience  under  endowment  policies  issued  to  female 
lives,  while  showing  some  of  the  same  tendency,  does  not  indicate 
the  same  degree  of  excess  of  second-year  mortality. 
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On  Modes  of  Settlement  under  Policy  Provisions. 


OLIVER    W.    PERRIN. 


The  subject  of  this  paper  has  already  become  familiar  to  the 
members  of  the  Society  through  its  connection  with  problems  of 
office  management  and  its  recent  discussion  by  the  Association  of 
Life  Insurance  Counsel.  It  is  new  to  the  pages  of  the  Transadions, 
however,  and  a  brief  account  of  some  of  the  legal  as  well  as  prac- 
tical difficulties  involved  in  the  development  of  this  indispensable 
service  to  policyholders  will  be  useful,  it  is  hoped,  in  discovering 
correct  principles  and  in  promoting  their  adoption. 

The  policies  of  life  insurance  companies  almost  without  excep- 
tion contain  various  optional  modes  of  settlement  at  maturity,  one 
mode  being  the  payment  of  the  proceeds  in  instalments  certain, 
another  mode,  the  payment  of  instalments  certain  and  continuous 
and  a  third  mode,  leaving  the  proceeds  with  the  insuring  company 
at  interest  and  keeping  the  entire  principal  intact  for  distribution 
upon  the  happening  of  a  subsequent  contingency.  There  is  no 
question  as  to  the  great  value  of  these  settlement  options  to  the 
policyholder;  they  supplement  and  complete  the  protection  pro- 
vided by  the  regular  contract.  But  in  the  development  of  this  form 
of  service  the  companies  have  entered  into  elaborate  beneficiary 
agreements  requiring  the  payment  of  instalments,  or  interest  and 
principal,  as  the  case  may  be,  to  several  classes  of  beneficiaries,  and 
even  to  the  issue  of  classes  of  contingent  beneficiaries.  In  effect, 
therefore,  the  agreements  have  become  complicated  trusts. 

A  study  of  the  practice  of  those  companies  which  have  accumu- 
lated considerable  experience  under  settlement  provisions  shows 
two  distinct  lines  of  development.  On  one  hand,  the  beneficiary 
agreement  is  made  a  contractual  obligation,  that  is  to  say,  it  prom- 
ises to  pay  the  proceeds  direct  to  the  beneficiary  or  his  executor  or 
administrator;  it  invests  the  beneficiary  with  full  title  to  the  pro- 
ceeds, both  legal  and  equitable,  and  grants  no  interest  whatever  to 
any  other  party.  On  the  other  hand,  the  beneficiary  takes  only  the 
equitable  title,  payments  to  the  beneficiary  being  made  through  the 
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medium  of  the  company  issuing  the  policy  which  itseK  assumes 
the  legal  title  by  being  named  as  trustee.  These  two  methods  of 
providing  for  income  settlements — the  contract  method  and  the 
trust  method — are  now  in  course  of  development,  and  although 
there  is  a  great  deal  of  uncertainty  as  to  how  the  situation  will 
finally  crystallize,  it  may  be  interesting  to  note  some  of  the  ad- 
vantages and  disadvantages  that  seem  to  belong  to  each  method. 
As  no  argument  on  behalf  of  either  method  is  intended,  the  reader 
is  left  to  his  own  conclusions. 

When  the  contract  method  is  followed,  the  insuring  company  is 
only  concerned  in  paying  the  income  to  the  beneficiaries  named  in 
the  agreement,  who  are  the  parties  both  legally  and  equitably  en- 
titled thereto.  The  agreement  is  made  a  part  of  the  insurance  con- 
tract and  becomes  just  as  much  a  policy  provision  as  the  simplest 
beneficiary  clause  can  be.  The  mere  fact  that  the  company  agrees 
to  pay  the  income  during  the  lifetime  of  one  or  more  beneficiaries 
and  to  distribute  the  proceeds  upon  the  happening  of  some  con- 
tingency after  maturity,  would  not  seem,  so  long  as  no  legal  limita- 
tion such  as  the  rule  against  perpetuities*  or  against  accumula- 
tionst  is  violated,  to  change  the  character  of  the  usual  relationship 
between  the  company  and  the  beneficiary ;  the  relationship  is  simply 
enlarged  to  cover  the  application  of  a  mode  of  settlement  to  a  greater 
number  of  contingencies.  Accordingly  the  contract  method  neces- 
sitates no  special  charter  rights;  moreover,  as  the  insuring  com- 

•  In  Ch-ay  on  Perpetuities,  in  See.  201,  the  rule  against  Perpetuities  is 
defined  as  follows: 

"No  interest  subject  to  a  condition  precedent  is  good  unless  the  condi- 
tion must  be  fulfilled,  if  at  all,  within  the  21  years  after  some  life  (lives) 
in  being  at  the  creation  of  the  interest." 

t  The  rule  against  Accumulations  under  the  Pennsylvania  law  provides  as 
follows  (See.  9  of  the  Act  of  April  18,  1853,  P.  L.  503)  : 

"That  no  person  or  persons  shall,  after  the  passing  of  this  Act,  by  any 
deed,  will,  or  otherwise  settle  or  dispose  of  any  real  or  personal  property 
so  and  in  such  manner  that  the  rents,  issues,  interest  or  profits  thereof  shall 
be  wholly  or  partially  accumulated  for  any  longer  term  than  the  life  or 
lives  of  any  such  grantor  or  grantors,  settlor  or  settlors,  or  testator,  and  the 
term  of  21  years  from  the  death  of  any  such  grantor,  settlor  or  testator, 
that  is  to  say,  only  after  such  decease  during  the  minority  or  respective 
minorities  with  allowance  for  the  period  of  gestation  of  any  person  or 
persons  who,  under  the  uses  or  trust  of  the  deed,  will,  or  other  assurance 
directing  such  accumulation,  would,  for  the  time  being,  if  of  full  age  be 
entitled  unto  the  rents,  issues,  interest,  and  profits  so  directed  to  accu- 
mulate, .  .  .  .  " 
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pan}''  is  not  named  as  trustee,  this  method  avoids  the  duties  and 
responsibilities  of  a  trustee.  The  proceeds  may  be  mingled  with 
the  company's  general  funds  and  no  separate  account  kept  of  the 
funds  belonging  to  any  particular  policy.  Advantageous  as  the 
contract  method  is,  however,  in  doing  away  with  special  charter 
privileges  and  trusteeship  responsibilities,  its  validity  may  be  se- 
riously questioned  when  the  agreement  is  extended  to  include  a 
clause  forbidding  the  attachment  of  the  proceeds  by  a  creditor.  The 
agreement  then  assumes  an  anomalous  character,  attempting  on 
the  one  hand  to  avoid  the  trust  relationship  and  on  the  other  hand 
to  grant  to  the  beneficiary  the  protection  from  creditors  that  it  is  a 
recognized  purpose  of  the  trust  relationship  to  provide.  There  are 
no  court  decisions  nor  dicta  available  as  a  guide  to  the  construction 
that  might  be  placed  on  such  an  agreement,  and  in  event  of  a 
creditor  of  a  beneficiary  bringing  suit,  it  seems  that  a  court  of  law 
would  almost  inevitably  construe  the  agreement  as  establishing 
simply  the  relationship  of  debtor  and  creditor  and  therefore  give 
the  beneficiary's  creditor  the  right  of  attachment;  a  court  of  law 
recognizes  the  legal  title,  which,  of  course,  is  subject  to  the  payment 
of  debts.  An  opposite  construction,  however,  might  be  maintained 
by  a  court  of  equity  where,  viewing  the  agreement  as  a  trust,  the 
intention  of  the  policyholder  to  prevent  attachment,  as  evidenced  by 
the  spendthrift  clause,  might  be  taken  into  account;  the  agreement 
might  then  be  held  valid  and  the  proceeds  unattachable.  The  in- 
tention is  the  paramount  consideration  in  equity,  and  in  order  to 
give  effect  to  the  intention,  equity  might  hold,  as  was  said  in  the 
case  of  HoIdsMp  vs.  Patterson,  7  Watts  547,  551  (Pa.),  that  "to 
appropriate  a  gift  to  a  purpose  or  person  not  intended  would  be  an 
invasion  of  the  donor's  private  dominion."* 

The  anomaly  of  the  contract  method  consists  in  attempting  to 
fetter  the  beneficiar}^  under  what  proposes  to  be  a  purely  contractual 
mode  of  settlement  l)y  incorporating  restraints  upon  attachment. 

*  The  contract  method  seems  to  be  recognized  in  at  least  one  state  by- 
statute;  Chap.  327  of  the  Laws  of  New  York  amending  Sec.  15  of  the  Per- 
sonal Property  Law  relating  to  trust  funds  provides: 

"When  the  proceeds  of  a  life  insurance  policy,  becoming  a  claim  by  the 
death  of  the  insured,  are  left  with  the  insurance  company  under  a  trust 
or  other  agreement,  the  benefits  accruing  thereunder  after  the  death  of  the 
insured  shall  not  be  transferable  nor  subject  to  commutation  or  encumbrance 
nor  to  legal  process,  except  in  an  action  to  recover  for  necessaries,  if  the 
parties  to  the  trust  or  other  agreement  so  agree." 
5 
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Such  an  agreeemnt  has  no  certainty  of  support  either  in  law  or  in 
equity,  and  what  we  have  referred  to  as  the  "trust  method"  en- 
deavors to  avoid  this  anomaly  by  making  the  mode  of  settlement  a 
trust.  A  trust  has  been  defined,  as  the  right  enforcible  solely  in 
equity,  to  the  beneficial  enjoyment  of  property  of  which  the  legal 
title  is  in  another,  Warner  vs.  McMullen,  131  Pa.  381.  The  owner- 
ship is  split  up  into  its  constituent  elements  of  legal  title  and  bene- 
ficial interest  (or  equitable  title  as  it  is  sometimes  called)  which  are 
vested  in  different  persons  at  the  same  time.  Accordingly,  when 
the  trust  method  is  followed,  the  insuring  company  is  named  as 
trustee  and  takes  the  legal  title,  while  the  beneficiary  vested  with 
the  interest  in  the  proceeds  becomes  the  holder  of  the  equitable 
title;  the  separation  of  titles  into  legal  and  equitable  brings  the 
beneficial  interest  under  the  exclusive  jurisdiction  of  a  court  of 
equity,  enabling  the  court,  if  it  follows  the  American  rule  of  per- 
mitting restraints  upon  attachment,  to  protect  the  beneficiary 
against  the  claims  of  creditors. 

The  diSiculty  now  encountered,  however,  is  that  in  some  states 
courts  of  equity  have  not  adopted  the  American  rule.  What  is 
known  as  the  English  rule  governs  in  Alabama,  Georgia,  Kentucky, 
North  Carolina,  Ehode  Island  and  Virginia,  and  also,  perhaps,  in 
Arkansas,  Ohio  and  South  Carolina,  and  under  this  rule,  as  inter- 
preted in  the  leading  case  of  Brandon  vs.  Robinson,  18  Ves.  429, 
"  no  man  shall  have  an  estate  to  live  on  but  not  an  estate  to  pay  his 
debts  with."  There  is  evidently  a  wide  difierence  in  principle  be- 
tween the  English  and  American  rules ;  the  former  definitely  limits 
the  power  of  the  testator  to  control  the  disposition  of  the  trust;  the 
latter  sees  no  reason  why  the  testator  "who  gives  without  any 
pecuniary  return,  who  gets  nothing  of  property  value  from  the 
donee,  may  not  attach  to  that  gift  the  incident  of  continued  use  or 
uninterrupted  benefit  of  the  gift  during  the  lifetime  of  the  donee." 
Nichols  vs.  Eaton,  91  U.  S.  716-725.  The  majority  of  states  have 
adopted,  or  at  least  indicated  an  intention  to  adopt,  the  American 
rule,*  and  even  where  the  English  rule  still  prevails  "  a  trust  in  the 
nature  of  a  spendthrift  trust  would  probably  be  upheld  where  the 
payment  of  income  is  left  to  the  discretion  of  the  trustee  or  where 

*  The  states  of  Illinois,  Massachusetts,  Maryland,  Pennsylvania,  Texas 
and  probably  California,  Delaware,  Indiana,  Iowa,  Maine,  Mississippi,  Mis- 
souri, Oregon,  Tennessee,  Vermont  and  West  Virginia  and  also  Connecticut 
and  New  York,  by  statute. 
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provision  is  made  for  accumulation  or  for  alienation  or  reversion 
in  event  of  bankruptcy  or  attachment."* 

The  difficulty  above  mentioned,  arising  from  the  conflict  in  prin- 
ciple between  the  English  and  American  rules,  is  therefore,  it  is 
hoped,  gradually  disappearing.  To  avoid  the  difficulty  altogether 
in  connection  with  policy  settlement  provisions  imposing  restraints 
upon  attachment,  it  is  usually  stipulated  that  the  provision  shall  be 
interpreted  according  to  the  laws  of  the  state  of  the  insurer's  domi- 
cile, the  tacit  assumption  being,  of  course,  that  such  laws  recognize 
the  American  doctrine.  Such  a  stipulation  would  achieve  a  simple 
solution  of  the  difficulty  if  it  were  always  recognized  as  valid,  but 
where  is  the  certainty  of  its  being  so  recognized  as  long  as  the  pro- 
vision may  come  up  for  interpretation  in  any  court  regardless  of 
the  state  in  which  the  insurer  is  located  ?  A  suit  might  be  brought 
in  any  state  wherever  a  dissatisfied  beneficiary  happens  to  reside, 
or,  in  fact,  in  several  states  in  case  of  several  dissatisfied  benefi- 
ciaries residing  in  different  states.  Any  of  the  courts  in  which  the 
suit  is  entered  might  consider  the  provision  of  a  spendthrift  trust 
repugnant  to  their  principles,  and  disagreement  between  these 
courts  would  introduce  the  very  interesting  question  of  a  conflict, 
of  laws. 

Perhaps  in  states  where  an  unfavorable  construction  might  be 
placed  upon  restraints  against  attachment  by  creditors  such  re- 
straints would  hold  if  the  spendthrift  provision  stipulated  that  the 
funds  and  the  income  arising  therefrom  were  solely  for  the  support 
and  education  of  the  beneficiary  and  in  that  event  not  more  than 
the  excess  income  over  and  above  the  amount  necessary  for  support 
might  be  subject  to  attachment.  Such  an  enlargement  of  the  pro- 
vision would  not  seem  to  be  advisable,  however,  unless  it  expressly 
exempted  the  insurer  from  any  responsibility  to  see  that  the  income 
was  properly  expended  after  it  had  been  paid  over  to  the  benefi- 
ciary. 

The  trust  method  implies  the  right  to  do  a  trust  business.  But 
though  the  right  is  granted  as  a  rule  either  by  charter  or  statute, 
it  may  exist  without  express  charter  or  statutory  privileges;  and 
the  corporation  may,  according  to  eminent  authority,  accept  and 
execute  a  trust,  "if  the  purpose  of  the  trust  be  germane  to  the  ob- 

*  ' '  Trusts  under  life  Policies. ' '  Paper  read  before  the  Association  of 
Life  Insurance  Counsel  by  Eobert  C.  Dickenson,  attorney  of  the  Travelers' 
Insurance  Company. 
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jects  of  the  incorporation"  or  "relate  to  matters  which  will  pro- 
mote aid  and  perfect  these  objects."  Vidal,  et  al.  vs.  Girard,  Ex.  2 
Howard,  188,  190.  Accordingly,  if  a  trust  under  a  policy  of  life 
insurance  is  clearly  in  accord  with  the  purpose  for  which  the  life 
insurance  company  is  formed,  the  company  would  seem  to  be  in  a 
position  to  act  as  trustee  and  hold  the  proceeds  of  its  policies  under 
such  a  trust,  whether  it  has  charter  rights  or  not.  In  the  absence 
of  specific  powers,  however,  a  life  insurance  company  would  neces- 
sarily have  to  be  careful  to  avoid  undertaking  a  trust  which  would 
be  too  remote  from  the  purposes  of  its  charter;  it  should  hesitate, 
for  instance,  to  go  as  far  as  a  company  having  definite  trust  priv- 
ileges, or  to  impose  restraints  upon  attachment  when  restraints  are 
not  recognized  by  the  state  in  which  the  company  is  incorporated. 

It  is  clear  that  any  company  following  the  trust  method,  whether 
with  charter  privileges  or  not,  has  this  advantage  over  a  company 
using  the  contract  method,  a  greater  certainty  that  restraints  upon 
attachment  will  be  effective  wherever  such  restraints  are  consistent 
with  state  laws.  But  by  becoming  trustee  may  not  a  company  be 
obligated  to  segregate  the  funds  it  holds  in  trust?  Must  not  such 
funds  "be  traced  to  some  particular  property  or  account"  and  not 
"mingled  with  general  assets"?  Frieburg  vs.  Stoddard,  161  Pa. 
359,  261,  263. 

Without  attempting  a  thorough  analysis  of  the  question  of  segre- 
gation, which  would  be  beyond  the  scope  of  this  paper,  it  may  be 
pointed  out  that  if  any  danger  of  segregation  threatens  a  life  in- 
surance company  following  the  trust  method,  it  is  relatively  slight. 
The  state  of  Pennsylvania,  for  example,  which  both  by  statute  and 
by  court  decision  is  especially  severe  in  imposing  restrictions  upon 
the  investment  of  trust  funds,  prohibits  a  trustee  from  investing 
funds  of  his  cestui  que  trust  in  bonds  or  stocks  of  a  private  cor- 
poration, specifies  certain  classes  of  securities  in  which  such  funds 
may  be  invested  and  requires  an  express  order  of  the  court  for  in- 
vestment in  any  other  classes;  but  if  the  trustee  invests  in  unap- 
proved securities,  he  only  becomes  liable  for  any  consequent  loss. 
Illinois,  New  Jersey,  New  York,  Ohio  and  Wisconsin  have  similar 
statutes  or  court  decisions  while  other  states  where  the  statutes  are 
not  as  restrictive  as  Pennsylvania  simply  require  the  trustee  to  be 
"  prudent  in  investment,  paying  regard  to  the  permanent  disposi- 
tion of  the  income  and  safety  of  the  trust  fund."  PecJcliam  vs. 
Newton,  15  E.  I.  321.    The  danger  of  segregation  as  far  as  a  life 
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insurance  company  is  concerned,  therefore,  would  seem  to  arise 
only  in  case  of  mismanagement  of  trust  funds  and  •with  a  well- 
established  company  this  danger  would  seem  to  be  of  small  account. 
In  actual  practice  life  insurance  companies  endeavor  to  avoid  segre- 
gation altogether  by  agreement  with  the  parties  to  the  trust  that 
the  proceeds  may  be  mingled  with  the  general  corporate  funds. 

It  may  be  added  as  a  warning,  however,  that  if  the  funds  held 
in  trust  should  be  required  to  be  separated  from  other  assets  and 
invested  in  a  limited  class  of  high-grade  securities  deemed  proper 
for  trust  funds,  then  the  service  which  life  insurance  companies 
seek  to  render  by  performing  the  duties  of  a  trustee  to  policy- 
holders without  expense  would  be  seriously  impeded.  The  income 
on  such  funds  might  be  substantially  reduced  and  what  is  more  to 
the  point,  the  continuation  of  the  income  as  well  as  the  security  of 
the  principal  might  be  jeopardized,  because  the  solvency  of  the  trust 
would  no  longer  be  guaranteed  by  the  entire  assets  of  the  company. 

The  duties  of  a  trustee,  no  matter  how  circumscribed  they  may 
be,  carry  with  them  corresponding  responsibilities;  and  a  life  insur- 
ance company,  although  it  would  not  care  to  go  as  far  as  to  see  that 
the  income  under  a  trust  agreement  was  expended  by  the  beneficiary 
for  his  support  or  maintenance  or  to  distribute  the  fund  under  such 
a  complicated  arrangement  as  a  trust  company  would  undertake, 
cannot  avoid  the  possibility  of  incurring  some  of  the  risks  to  which 
a  trust  company  is  liable.  For  example,  there  is  the  danger  of 
funds  held  under  trust  agreements  coming  to  be  regarded  as 
separate  trust  funds  and  being  taxed  as  such.  This  might  subject 
the  funds  to  federal  and  state  inheritance  taxes  (which  are  steadily 
becoming  more  onerous)  and  the  company  holding  them  in  trust  to 
taxation  upon  a  proportionate  share  of  its  assets  as  being  employed 
in  a  trust  business.  Besides,  the  state  banking  department  might 
be  inclined  to  extend  its  authority  over  such  funds  and  thereby  add 
to  the  existing  burdens  of  state  supervision.  The  danger  of  in- 
creased taxation  upon  growing  funds  of  this  character  is  not  es- 
caped by  making  the  beneiiciary  agreement  a  contract  provision 
instead  of  a  trust  as  funds  held  under  contract,  but  not  in  trust, 
might  still  be  taxed  as  savings  deposits  and  so  invite  the  super- 
vision of  the  banking  department.  Looked  at  from  either  point  of 
view,  the  contract  method  or  the  trust  method,  the  question  of 
taxation  is  a  serious  one.  It  is  problematical,  of  course,  as  to  how 
many  sources  would  impose  a  tax,  but  the  possible  sources  are 
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numerous  enough,  between  the  federal  revenue  and  inheritance  laws 
and  the  laws  of  the  state  where  the  corporation  is  domiciled  or 
where  the  insured  resides  at  the  time  of  his  decease  or  where  the 
beneficiary  resides  and  receives  the  income  or  principal,  to  indi- 
cate that  legislators  may  not  be  long  in  discovering  and  making  use 
of  some  of  them. 

The  expense  of  handling  this  class  of  business  which  promises  to 
be  increased,  as  we  have  seen,  by  taxation  from  new  sources,  has 
the  prospect  of  a  further  increase  on  account  of  the  complicated 
nature  of  the  settlement  agreements.  Anyone  who  has  attempted 
to  frame  a  provision  covering  many  and  remote  contingencies  will 
realize  the  difficulty  of  expressing  the  provision  in  language  free 
from  ambiguity  as  well  as  the  difficulty  of  avoiding  the  use  of 
technical  words,  the  meaning  of  which  is  not  always  understood 
by  the  beneficiary,  or  the  use  of  other  than  technical  words  when 
definite  technical  words  are  needed.  Words  like  "children,"  "is- 
sue" or  "offspring,"  for  example,  may  have  a  different  meaning 
in  a  will  as  compared  with  a  deed  or  a  contract,  and  the  misuse  of 
one  such  word  might  cause  a  dispute  between  the  beneficiaries  and 
throw  the  whole  plan  of  distribution  into  court  to  be  interpreted  as 
the  court  sees  fit;  this  condition  is  aggravated  by  the  fact  that  the 
different  state  courts  place  different  interpretations  upon  the  same 
words  and  that  the  laws  of  different  states  conflict  in  regard  to  the 
language  of  contracts.  In  any  event,  it  is  clear  that  complicated 
beneficiary  agreements,  if  incorporated  in  life  insurance  contracts, 
either  as  a  contractual  obligation  or  as  a  trust,  necessitate  excep- 
tional care  and  expense  in  the  departments  of  the  business  that  have 
to  do  with  the  preparation  of  such  agreements  and  the  settlement  of 
claims  that  occur  thereunder. 

The  foregoing  analysis  of  present-day  modes  of  settlement  under 
policy  provisions,  being  largely  an  account  of  some  of  the  legal  and 
practical  difficulties  involved,  may  now  be  summarized  as  follows: 

These  modes  of  settlement  constitute  an  indispensable  service 
to  policyholders,  but  often  develop  into  provisions  as  complicated 
as  a  deed  or  a  will.  There  are  two  principal  lines  of  development : 
first  as  a  contract,  second  as  a  trust. 

By  the  contract  method  the  full  legal  title  to  the  proceeds  is 
vested  in  the  beneficiary  and  the  proceeds  may,  therefore,  be  liable 
to  attachment  for  his  debts.     This  method  by  imposing  restraints 
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Upon  attaclunent  confuses  legal  and  equitable  features  and  creates 
uncertainty  as  to  how  the  contract  would  be  interpreted  in  court. 
It  is  probable^  however,  that  it  avoids  some  of  the  duties  and  re- 
sponsibilities of  a  trust  such  as  segregation  of  the  proceeds  from 
other  assets. 

By  the  trust  method  the  insurer  becomes  trustee  and  takes  the 
legal  title  to  the  proceeds  while  the  beneficiary  has  a  mere  equity  or 
beneficial  interest.  This  may  involve  segregation  of  the  assets  and 
possibly  (though  not  probably)  charter  or  statutory  powers  to  do  a 
trust  business.  By  the  creation  of  a  spendthrift  trust  this  method 
can  no  doubt  make  the  proceeds  exempt  from  the  claims  of  the 
beneficiary's  creditors  provided  the  provision  by  definite  stipula- 
tion to  this  effect  is  to  be  governed  by  the  laws  of  a  state  permitting 
such  a  trust.  The  trust,  however,  may  be  construed  as  ultra  vires 
unless  care  is  taken  not  to  depart  too  far  from  specific  charter 
powers  or  from  powers  germane  thereto. 

Both  the  contract  and  trust  methods  promise  to  increase  taxation 
due  to  Federal  and  State  inheritance  laws  and  may  lead  to  super- 
vision by  the  banking  department  of  the  state  where  the  insurer  is 
domiciled.  The  great  difficulty  in  drawing  complicated  settlement 
provisions  which  will  be  free  from  ambiguities  in  the  use  and  mean- 
ing of  words  will  be  productive  of  conflicting  interpretations  which 
in  turn  may  result  in  litigation  between  the  beneficiaries  and 
thereby  add  to  the  delay  and  expense  of  settling  claims. 

The  disadvantages  of  either  method  are  largely  hypothetical  at 
the  present  time;  but,  nevertheless,  uniformity  of  practice  between 
life  insurance  companies  for  the  purpose  of  eliminating  beneficiary 
provisions  from  competition  and  keeping  them  as  free  as  possible 
from  complicated  contingencies  seems  to  be  most  desirable,  espe- 
cially until  the  serious  legal  and  practical  difficulties  which  they 
now  involve  have  been  cleared  away. 
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Interpolation-Formulae  and  Central-Difference 

Notation. 

BY 

S.   A.  JOFFE. 

INTRODUCTION. 

While  the  calculus  of  finite  difEerences  is  a  legitimate  subject 
with  actuaries  at  all  times,  it  is  especially  opportune  at  the  present 
time,  because  of  articles  published  in  the  last  two  numbers  of  the 
Journal  of  the  Institute  of  Actuaries  and  of  Mr.  Nichols's  paper  in 
the  latest  number  of  our  Transactions,  calling  attention  to  the 
Calculus  of  Enlargement. 

In  his  "  Notes  on  Finite  Differences,"^  Mr.  D.  C.  Fraser  quotes 
three  formulae:  Stirling's,  Bessel's,  and  Gauss's,  and  points  out 
that  "no  convenient  analytical  proof  of  the  central  difference  formu- 
las has  yet  been  placed  before  our  students."  Dr.  W.  F.  Sheppard's 
paper  "  Central-Difference  Interpolation-Formulae  "^  is  intended 
to  fill  that  gap,  but  it  seems  to  me  that  the  author  has  not  been 
entirely  successful,  either  in  his  "  Short  Method  "  for  the  mathe- 
matical student,  or  in  his  "  Detailed  Treatment "  for  the  ordinary 
student. 

On  the  one  hand,  the  formula  proved  by  Dr.  Sheppard  is  Gauss's, 
and  this  is  not  the  "  Central-Difference  Formula  "  for  which  Mr. 
Fraser  desired  an  analytical  proof.  Mr.  Fraser's  remark  in  this 
connection  that  Dr.  Sheppard  had  already  given,  in  another  paper, 
fairly  simple  proofs  of  Gauss's  formula  would  lead  one  to  believe 
that  the  former  referred  to  direct  proofs  of  Stirling's  or  Bessel's 
formulae.  On  the  other  hand.  Dr.  Sheppard's  deductions  are 
carried  out  through  operations  and  symbols  in  ordinary  differences, 
without  any  reference  to  the  central-difference  operators,  8  and  fi, 
which  he  has  himself  introduced. 

Furthermore,  we  should  bear  in  mind  that  in  1779  Laplace 
proved^  the  so-called  "Stirling's  formula"   (as  well  as  Bessel's) 

1  J.  I.  A.,  Vol.  L,  Part  I  (Apr.,  1916),  pp.  15-27. 

2  J.  /.  A.,  Vol.  L,  Part  II  (Oct.,  1916),  pp.  85-99. 

3"Memoire  sur  les  suites,"  Collected  Works,  Vol.  X  (18M),  pp.  1-&9. 
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by  his  well-known  method  of  "generating  functions,"  and  if  we 
do  not  insist  upon  demonstrations  with  central-difference  symbols, 
we  may  consider  the  original  proof  given  by  Newton  himself  as 
quite  sufficient.* 

It  thus  appears  that  modern  writers  are  going  over  the  same 
ground  that  has  been  covered  by  previous  writers,  in  the  nineteenth 
and  eighteenth  centuries. 

Practically  the  same  may  be  said  with  regard  to  the  central- 
difference  notation.  Mr.  Fraser  refers  to  Mr.  Henderson's  proofs^ 
of  Stirling's  and  Bessel's  formulae,  which  were  obtained  by  the 
introduction  of  the  operators  p  and  a.  These  results,  published  in 
1906,  were  anticipated  in  1899'^  by  Dr.  Sheppard,  who  used  for  the 
same  operators  the  symbols  8  and  fi.  But  we  must  not  forget  that 
Mr.  E.  Eadau  employed  somewhat  similar  symbols,  D  and  M,  in 
1891,''^  and  it  is  a  great  pleasure  to  call  attention  to  the  fact  that 
still  earlier,  namely  in  1879,  our  own  dear  and  lamented  Emory 
McClintock  introduced^  these  same  operators  under  the  symbols: 
A  and  I.  On  page  133  of  his  Essay,  last  line,  we  read :  "  •  •  -E^  —  E-i, 
which  let  us  represent  by  A-  •  •,"  and  on  page  138,  fourth  line  from 
top,  we  find:  "Let  I  =  ^ {Ei -\- E'i) ;  then  7=  (1  +  iA^)^---." 
Thus,  McClintock's  A  is  Dr.  Sheppard's  8,  McClintock's  I  is  Dr. 
Sheppard's  fi,  and  McClintock's  /A  is  Dr.  Sheppard's  ixS.  Again, 
McClintock's  formulae  (254)  and  (256)  are  duplicated  in  for- 
mulae (75-2)  and  (74-1),  respectively,  of  Dr.  Sheppard's  1899 
paper. 

Going  further  back  in  our  research  we  find  that  the  notation 
which  Woolhouse  employed  in  1863^  is  a  very  slight  modification 
of  the  one  employed  by  Bessel  in  1824,^°  and  that,  in  turn,  is  but 

*  See  * '  Notes  on  Newton 's  Formulae  for  Interpolation, ' '  by  Professor 
Ludvig  Oppermann,  J.  I.  A.,  Vol.  XV  (1870),  pp.  145-148  and  177-179. 

6  "  A  Practical  Interpolation  Formula,  with  a  Theoretical  Introduction, '  * 
T.  A.  S.  A.,  Vol.  IX,  pp.  211-224. 

6  ' ''  Central-Difference  Formulae, ' '  Proceedings  Lond.  M.  Soc,  Vol.  XXXI, 
pp.  449-488. 

7  ' '  Etudes  sur  les  f ormules  d  'interpolation, ' '  pp.  1-96 ;  vide  pp.  16  and 
22. 

8  "Essay  on  the  Calculus  of  Enlargement,"  Am.  J.  Math.,  Vol.  II,  pp. 
101-161. 

9  "On  Interpolation,  Summation,  etc.,"  J.  I.  A.,  Vol.  XI,  pp.  61-88. 

10 ' '  Anleitung  und  Taf  eln  die  stiindliche  Bewegung  des  Mondes  zu 
finden,"  Astronomische  Nachrichten,  II  (1824),  No.  33,  pp.  137-141. 
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an  adaptation  of  the  notation  which  Bessel's  friend,  Gauss,  made 
use  of  in  the  year  1813,  as  described  by  Encke  in  his  papers  of 
1830"  and  1837." 

In  view  of  the  above  facts  it  has  seemed  to  me  that  it  might  be 
of  interest  and  possibly  of  benefit  to  the  readers  of  the  Transactions 
to  have  a  systematic  review  of  the  important  contributions  to  the 
theory  of  interpolation-formulae,  especially  in  central  differences, 
the  developments  being  traced  in  their  chronological  order. 


PAET   I. 

CHEONOLOGICAL   REVIEW    OF   INTEEPOLATION-FORMULLa). 

Not  only  the  foundation  of  the  theory  of  interpolation,  but  its 
very  essence  is  contained  in  the  celebrated  Lemma  of  the  immortal 
Newton,  published  in  1687.^^  But  as  this  mature  work  of  the 
great  master  is  compressed  into  some  one  and  a  half  pages,  it  is 
better  to  refer  to  his  paper  published  in  1711^*  (although  written 
many  years  prior  thereto)  under  the  title  Methodus  Dijferentialis, 
which  may  now  be  translated  "calculus  of  (finite)  differences," 
or  it  may  be  still  better  to  refer  to  an  article  entitled  Methodus 
Differentialis  Newtoniana  Illustrata,  which  appeared  in  1719,^' 
from  the  pen  of  Newton's  popularizer,  Stirling.  In  this  article 
three  cases  are  treated,  and  these  are  nothing  but  (1)  Newton's 
Non-Central  Formula,  (2)  Newton's  First  Central  Formula  (so- 
called  "Stirling's"),  and  (3)  Newton's  Second  Central  Formula 
(so-called  "Bessel's"). 

1.  Denoting  the  required  value  of  the  function,  say  Us,  by  PQ; 
the  initial  value  of  the  function,  u^,  by  A,  and  its  successive  non- 
central  differences  by  B,  C,  D,---,  that  is,  B  =  AU(„  C  =  A^Uo, 

ii'*Ueber  Interpolation,"  Berliner  Astronomisches  Jahrbuch  (1830),  pp. 
264-284    (Vide  p.  279). 

i2"TJeber  Mechanische  Quadratur,"  loc.  cit.  (1837),  pp.  251-287. 

13  ' '  PMlosophiae  Naturalis  Principia  Mathematica, ' '  Book  3,  Lemma  V, 
pp.  481-483. 

14  "Analysis  per  Quantitatum  Series,  Fluxiones,  ..."  (Collection  of 
several  mathematical  papers  of  Newton,  issued  by  W.  Jones),  pp.  93-101. 

15  Philosophical  Transactions,  Vol.  XXX,  No.  362,  pp.  1050-1070  (Re- 
printed in  Henry  Jones's  Abridged  Edition,  Vol.  IV  (1731),  pp.  141-156). 
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D  =  A^Wq,  •  •  •,  Stirling  obtains 
or,  in  modern  notation, 


Newton's  Non-Central  Formula 

(I)        u^  =  Uo-{-  z^Au^  +  ZoA'Wo  +  ^s^'^o  + h  ^k^^Uo  H . 

2.  Denoting  now  the  central  value  of  the  function,  say  u,^,  hy  A^; 
its  even  central  differences  by  a,  h,  c,  d,  ••-,  that  is,  a  =  A2M_i, 
6=A%_2,  c  =  A%_3,  •••,  and  double  the  mean  odd  differences  by 
A,  B,  C,  D,  "-,  that  is,  A=AWo  +  Aw_i,  5  =  A^w.^  +  A^w.o, 
C  =  A^u_2  -f-  A^w_3,  •  •  •,  Stirling  obtains 

Az  -f  az^     2Bz  +  hz\^z^-l^Cz-\-  cz^     z^  -  1 
PQ  =  ^5+      J. 2      +       1.2      X    3.4   "*"      1-2      ^    3-4 

2^-4        41)2  -f  (f^^        2^-1         2^-4        2^-9 

^    5-6    +       1-2       ^    3-4   '^    5-6   ^    7-8   ■^'"' 
or,  in  modern  notation, 

ISTevpton's  First  Central  Formula 

Awo  +  Am_i      2^ 
w«  =  Mo  +  2  — — 2 1"  2~|  *  ^^-1 

,    2(22-1)     A^U-i  -f  A32^-2    .    2^(2^  -  1)     .4  , 

+  — 3j  2"      +  ~ir"  •  ^  ^-2  +  •  •  •  • 

3.  Denoting  the  mean  of  two  middle  values  of  the  function,  say, 
w_j  and  w+i  by  A,  that  is,  A=^{u-i+u+{);  the  corresponding  mean 
even  central  differences hyB,C,D, •  ■  •,thatis,5  =  -|(A%_g  -j-A-w_j), 
C  =  |(A*w_5  4- A%.|),  •••,  and  the  odd  central  differences  by 
a,  h,  c,  d,  •••,  that  is,  a  =  Aw_i,  &  =  a3w_3,  c^A^w.^,  Stirling 
obtains 

pn  -  ^  +  ^^  .  35_+62      42^-1 
^^  -      40      +       41       ^     2-3 


5C-f-c2      42^  -  1      42^  -  9 
+      42      X    2.3     X     4.5     + 


or,  in  modern  notation, 
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Newton's  Second  Central  Formula 


2!  2 


(III) 

+ 3] A3w_^+  •••. 

All  these  three  formulae  are  compressed  into  half  a  page  of 
Newton's  Lemma,  as  relating  to  the  case  of  equal  dijferences.  The 
remaining  part  of  the  Lemma  is  devoted  to  the  still  more  important 
and  general  case  of  unequal  dijferences.  This  constitutes  proposi- 
tion IV  of  Newton's  paper  of  1711,  but  is  not  treated  in  Stirling's 
article  of  1719.  Subsequently  Stirling  developed  his  article  into  a 
treatise  which  he  published  in  1730/^  and  the  case  of  unequal  dif- 
ferences is  there  considered  under  proposition  XXIX. 

In  the  present  notation,  assuming  that  the  non-equidistant 
values  of  Ux  corresponding  to  the  non-equidifferent  values  of 
x  =  a,h,  c,  d,  •••  are  respectively  Ux-=Ua,  Ub,  Uc,  Ua,  ••;, 

Newton's  General  Formula 
may  be  written  as  follows : 

tic  ^"  ^fl  *^h  ^~  ^(I 

I  '^b-Ug                 c-  a        b-  a 
Ux=Ua-{-  ^~ —  ix—a)-\ ^^T {x  —  a){x—o) 


(IV) 


Ud  —  Ua        Ub  —  Ua         Uc  —  Ua        Ub  —  Ua 

d  —  a         b  —  a         c  —  a         b  —  a 


d-b 
H 


d  —  c 

X  {x  —  a){x  —  b){x  —  c)  +  •  •  • . 

This  formula  was  modified  by  Euler,  in  1772-1783,"  into  the 
following 

Euler's  Formula 


=  ^a  +  [^6  +  6-zr^](-^-«)  +  [(^ 


b)ia-c) 


^^Methodus  Differentialis  (1730).     Cf.  pp.  104-110  and  pp.  139-140. 
17  "De  eximio  usu  methodi  interpolationum  in  serierum  doctrina. "     (In. 
Opuscula  Analytica,  Tomus  primus,  Petropoli,  1783,  pp.  157-210.) 
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+  TT-^jr-r.  +  ^.-  aXc-b)]  ^^  -  "^'■^  -  *") 


{b-a){b-c)   '   (c 


(V)  r Ua W^ 


-c){a-d)   '   {b-a)(b-c){b-d) 


Me  ,  Ud 


^.1 


(c  -  a)ie  -  b){c  -  d)  ^  (d  -  a){d  -  b){d 

X  {x  -  a){x  -  b){x  -  c) -\- 
and  by  Lagrange,  in  1795,^^  into  the  well-known 

Lagrange's  Foemula 

{x  —  b){x—c)  •  •  •  {x  —  n) 

Ux  =   Ua. 


(VI)  +  Wb. 


"^■'"''  {c-a){c-b)-'-(c-n)  +  ""• 

To  pass  from  form  (IV)  to  (V)  and  from  (V)  to  (VI)  very 
few,  almost  self-evident  steps  are  required,  as  may  be  seen  from 
the  following : 

Examining  the  form  of  the  successive  coeflficients  in  formula 
(IV),  we  notice  that  the  coefficient  of  {x  —  a),  that  is, 

Ub  —  Ua  Ub  Ua  Ua  Ub 


(a  —  b)(a  —  c)-  ■ 

•{a  —  n) 

(x  —  a)  (x  —  c)  •  • 

•  {x  —  n) 

ib-a){b-c)-- 

■{b-n\ 

(x  —  a)  (x  —  b)  • 

•  •  (x  —  w) 

b  —  a       b  —  a      b  —  a      a  —  b      b  —  a' 
which  is  the  coefficient  of  (x  —  a)  in  formula  (V) ;  that 


Ux^ 

c 


—  Ua  _  Ub  —  Ug  _   f      Ug  Uc      \  _    /       Ug  Ub       \ 

—  a         b  —  a        \a  —  c      c  —  aj       \a  —  b      b  —  aj 

_   ( JUa Ua_  \  _       Ub 

~  \a  —  c      a  —  b  J      b  —  a 


c  —  a 

(C  —  b)Ua  Ub 


+ 


{a  —  b){a  —  c)      b  —  a      c  —  a' 

i8"Sur  1 'usage  des  courbes  dans  la  solution  des  problemes. "     (In  Col- 
lected WorTcs,  VII.,  LeQons  elementaires  ...  en  1795,  pp.  271-287.) 


78  INTERPOLATION-FOEMULAE 

and  therefore,  dividing  by  c  —  h,  we  obtain  the  equation : 

Uc  —  Ug        Ub  —  Ua 
C  —  a  b  —  a  Ua  Ub  .  Ue 


c-b  {a-b)ia-c)  '  (6-a)(6-c)   '  {c-a)(c-b)' 

the  two  members  of  which  are  the  coefficients  of  {x  —  a)  (x — h) 
in  formulae  (IV)  and  (V)  respectively.  By  a  similar  transforma- 
tion we  convert  the  coefficient  of  {x  —  a)  (x — b)  {x  —  c)  in  (IV) 
into  that  in  (V),  and  so  forth,  deriving  thereby  Euler's  For- 
mula (V). 

Now,  collecting  in  (V)  all  the  terms  in  Ua,  in  w&,  in  Uc,  etc.,  we 
may  write 


Ux  =  Ua 


x  —  a  ,  {x  —  a){x  —  b)  ,  {x  —  a){x  —  b){x—c) 


(a  — 6)(a  — c)  ^  (a  — 6)(a  — c)(a— (f)   '         J 

[x  —  a      (x  —  a){x  —  b)      (x  —  a){x  —  b){x  —  c)  "1 

6^"^  {b-a){b-^'^Tb-a){b-c){b-d)  +  "  •  J 

Vjx—  a)(x  —  b)(x—  a)(x  —  b){x  —  c)   ,  l 

'  L  (c  -  a)  (c  -  6)  "^  (c  -  a)(c  -  6)(c  -  d)  "^  J 

+  ..... 

Here  the  coefficient  of  Ua  may  be  simplified,  in  successive  steps, 
as  follows : 

x  —  a      X  —  b 


1  + 


a  —  b      a  —  b' 

(x  —  b)(x  —  c) 
(a-  b){a-c)' 


X  —  b      {x  —  a){x  —  b)      X  —  bV         x  —  a~] 
a  —  b      {a  —  b){a  —  c)      a  —  b\_         a  —  c  j 

(x  —  b){x  —  c)       (x  —  a)(x  —  b)  {x  —  c) 
(a  —  b)(a  —  c)       (a  —  b){a  —  c)  {a  —  d) 

b)  (x  —  c)(x  —  d) 


_  (x  —  b){x  —  c)  [ ■,    ,^  ~  (^~\  _  (^  ~ 

(a  —  b)(a  —  c)\_         a  —  d  J       (a  — 


b){a-c){a-d)' 
Proceeding  in  this  manner,  we  find  the  coefficient  of  Ua  to  be 

{x  —  b)  {x  —  c)(x  —  d)  •  •  • 
(a-b){a-c){a-  d)  "•' 

that  is,  the  coefficient  of  Ua  in  formula  (VI). 
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Similarly,  in  the  coefficient  of  ut  we  have : 

—  aV  ^       X  —  h'\ 


X  —  a      {x  —  a){x  —  h)  _  x  —  a  V         x  —  b  1  _  {x  —  a)(x  —  c) 
b-a'^  (b  -a){b-c)~  b  -  al    ^  b  -  c]  ^  {b  -  a){b  -  c)' 

and  so  forth,  thus  reducing  the  coefficient  of  Uh  to  the  form  in  for- 
mula (VI) ;  and  similarly  for  the  coefficient  of  Uc,  and  so  forth. 

We  see  with  what  ease  Euler's  Formula  can  be  changed  into 
Lagrange's  Formula,  and  this  ease  induced  Boole,  or,  more  exactly, 
Moulton,  to  remark  in  1872,^^  with  regard  to  the  latter  formula: 
"The  real  credit  of  the  discovery  must,  however,  be  assigned  to 
Euler;  who,  in  a  tract  entitled  De  eximio  usu  methodi  interpola- 
tionum  in  serierum  doctrina,  had,  long  before  this,  obtained  a 
closely  analogous  expression."  Probably,  in  consequence  of  this, 
C.  W.  Merrifield  wrote  in  1880  i^o  "Although  this  formula  usually 
bears  Lagrange's  name,  it  is  said  to  be  really  due  to  Euler."  Mr. 
Eadau,  however,  has  extended  this  into  a  specific  statement^^  that 
"according  to  Boole,  we  find  it  (Lagrange's  formula)  also  in 
Euler." 

While  Lagrange  can  very  well  afford  being  deprived  of  one  of 
his  numerous  great  achievements,  it  is  hardly  fair  to  Lagrange  to 
credit  his  celebrated  formula  to  Euler,  who,  by  the  way,  is  not  in 
need  of  additional  fame.  We  have  seen  that  in  order  to  change 
Newton's  formula  into  Euler's  as  little  transformation  is  required 
as  to  change  Euler's  into  Lagrange's,  so  that,  if  Lagrange's  for- 
mula is  credited  to  Euler,  the  latter's  formula  must,  for  like  rea- 
sons, be  credited  to  Newton.  But  the  fact  remains  that  neither 
Newton  noticed  that  his  formula  could  be  transformed  into  Euler's, 
nor  did  Euler  notice  that  his  formula  could  be  transformed  into 
Lagrange's,  and  it  would  therefore  seem  but  proper  to  continue  to 
distinguish  the  three  formulae,  (IV),  (V)  and  (VI),  crediting 
each  to  its  illustrious  author. 

I  believe  that  Gauss  was  the  first  to  notice  the  logical  connection 
between,  and  to  establish  the  analytical  proofs  of  the  equivalence 
of,  the  three  formulae,  as  appears  from  his  posthumous  works,^^ 

10  Boole 's  Calculus  of  Finite  Differences,  2d  edition,  revised  by  Moulton, 
p.  39,  footnote. 

20 ' '  Eeport  on  the  Present  State  of  Knowledge  of  the  Application  of 
Quadratures  and  Interpolation  to  Actual  Data."  (Keport  of  the  British 
Association,  1880,  pp.  321-378.)     Cf.  p.  364. 

21  Cf.  title  quoted  in  footnote  7,  page  5. 

22  Theoria  interpolationis  methodo  nova  tractata.  (Complete  Works,  Vol. 
Ill   (1866),  pp.  265-327;   Vide  pp.  272-273.) 
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although  he  does  not  mention  or  refer  in  any  manner  to  the  names 
of  his  predecessors. 

As  already  mentioned,  the  two  central  formulae  of  Newton  were 
proved  by  Laplace  in  1779.-^  By  the  method  of  generating  func- 
tions, he  first  derives  the  following  formula : 

Vx+i  =  (*  +  l)2/x  + 1:2^ ^'Vx-i 


(a) 


,   (^  +  l)[(^+lr"-l][(^  +  l)^-4]^, 
+ 1.2.3.4.5 ^  2/.-2  + 

-  tyx-i  — J. 2. 3  ^^^-2 


,-(i2_l)(i2_4) 


1.2.3.4.5 


^%-3  - 


and  from  that,  combined  with  another  equation,  he  passes,  after 
certain  transformations,  to  the  following : 

Vx+i  =  Vx  +  Y^ ^"2/^-1  +  1.2.3.4  ^1/^-2 

+        1.2.3.4.5.6        ^'^-3+--- 

+  -  A(?/^  +  2/x-i)  +  2  •  ]T2^^^(2/x-i  +  2/X-2) 

i        (i2_l)(^2_4) 

+  2  •      1.2.3.4.5     "^^^^-^  +  ^^-^^  +  •  "' 

■which  is  the  same  as  Newton's  First  Central  Formula  (II).     Dif- 
ferencing,   then,    equation    (&)    with   respect   to    *    and    putting 

,  s 1 

2/«+i  —  yx=^-  Vx  and  i  =— ^ — ,  he  transforms  it  into  the  following : 

s^  —  \ 

2/x+(s-i)/2  =  \{y'x  +  y'.c-i)  +   2.4    '  2^"(^^-i  +  2/X-2) 

23  Cf,  title  quoted  in  footnote  3,  pp.  12-14.  Also  Thiorie  Analytique  des 
probabilites  pp.  16-17,  and  Mecanique  Celeste,  T.  II,  p.  221,  and  T.  IV,  p. 
204. 
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+        2.4-6  8 2A*(2/x-2  +  y.-s)  H 

(c) 

s  sis'  —  1) 


'       2.4-6-8-10 

which,  mutatis  mutandis,  is  Newton's  Second  Central  Formula 
(III). 

In  1812  Gauss  delivered  a  lecture  on  interpolation,  the  substance 
of  which  was  published  by  his  then  student,  EncJce,  in  1830.-* 
He  first  establishes,  what  he  calls,  the  ordinary  interpolation  for- 
mula, that  is,  Kewton's  non-central  formula,  which  he  writes  in 
this  form : 

X  =  P  +  t-AP  +  ^^A'P  +  ^'^\\'[~\'P  +  ■  - ', 

and  then,  after  making  the  successive  s5mabols  A,  A^,  A%  •••,  de- 
note the  differences  "which  alternately  lie  below  and  above  the 
horizontal  (central)  line,"  transforms  the  preceding  formula  into 

x^R  +  t•^R  +  ^^^m  +  ^'^~]^['^\m+'^', 

which  has  since  been  called 

Gauss's  Formula, 
written  in  the  present  notation  as  follows: 

(VII)         w^  =  Wq  -f.  a:AWo  +  Xo^^u_i  -\-(x-\-l) gA^u.i 

+  (a:  +  l).A%.2+---. 

However,  this  formula  is  but  a  simple  consequence  of  formula 
(a),  which  Laplace  derived  in  his  paper  of  1779.  Writing  formula 
(a)  in  this  form: 

w*+n=(w  -f  l)iW^  +(ri  +  2)3A-w^_i  +(n  +  3)^^^Ux.2  H 1 

—  n^Ux.:,  —  {n  -\-  1)  2^-Ux.2 — (w  +  2)5A%ar-3 J 

and  noticing  that,  as  Ux  —  Ux-i  =  ^Ux_-^,  therefore 

24  Of .  title  quoted  in  footnote  11,  or  Encfce's  Gesammelte  Mathematisclie 
rmd  Astronomische  Abhandkingen,  Vol.  I  (1888),  pp.  15-16. 
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Ux-i  —  Ux  ~~"  ^Ux-i} 

and  similarly  A^w^.g  =  A^w^-i  —  ^^Ux.2, 

A%x-3  =  A%5;_2  —  ^^Ux-s  etc., 
we  may  write  the  last  formula  as  follows : 

«x+n=[(w  +  l)i  — ni]w,,  +  WiAWx-i+[(?l+2)3— (/i+l)3]A2w^_i 
-\-in  +  l)3A^w,_,  +[(n  +  3),  -(n  +  2),■]^'u,., 

+  (w  +  2),A«w^.3+-... 
But  the  coefficients  in  the  brackets  may  be  simplified: 

(«  + 1)1  —  ^1  =  ^0.  {n-\-2)^  —  {n-\-l)s={7i-\-l)2, 

(n  +  3),-(n  +  2), =(71  +  3)4,   '••; 
hence  we  obtain  the  following: 

«*+n  =  Wx  +  WiAW^J-i  +  (W  +  l)2A2«a;-i '+  (n  +  1)  gA^M^.j 

+  (n  +  2),A^M..„+   ..., 

which  is  Gauss's  formula,  with  even  differences  along  the  central 
line  and  odd  differences  one  half  interval  above  the  central  line; 
while  formula  (VII)  had  the  odd  differences  below  the  central  line. 


PAET   II. 

OEIGIN   AND    DEVELOPMENT    OF   THE    CENTBAL-DIFFERENCE 

NOTATION. 

The  system  of  notation,  introduced  by  Gauss  in  his  lecture  of 
1813,  was  a  forerunner  of  the  modern  central-difference  notation. 
In  the  second  paper  on  this  subject,  published  in  1837,-^  Encke  ex- 
plained the  system  in  greater  detail.  The  following  table  will  make 
the  notation  sufficiently  clear: 


Function. 

I.  Dlfl. 

II.  Dlfl. 

III.  DIH. 

IV.  Dia. 

Etc. 

f(a  -  2) 
fia  -  1) 
fia) 

fia  +  1) 
fia  +  2) 

f'ia-i) 
fia  -  i) 
f  ia  +  i) 
/'  ia  +  f ) 

f"ia-2) 
f"ia-\) 
f'ia) 
f'ia  +  1) 
f'ia +  2) 

f'ia -I) 
f"'ia-\) 
f"'ia-\-h) 
f'ia  +  I) 

f'ia  -  2) 
fia  -  1) 
fia) 
f^ia  +  1) 
fia -^2) 

Etc. 

(( 
(( 

it 

25 Cf.  title  quoted  in  footnote  12,  or  Encke' s  Gesammelte  Mathematische 
und  Astronomische  Abhandlungen,  Vol.  I  (1888),  pp.  21-60;  vide  pp. 
22-25. 
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Here  we  see  the  nucleus  of  the  central-difference  notation,  the  dif- 
ferences lying  in  the  same  horizontal  line  with  f{a)  being  consid- 
ered as  the  second,  fourth,  •••  differences  of  f{a)  and  denoted 
/''(a),  f^{a),  ••'.  In  this  notation,  Gauss's  formula  (VII)  as- 
sumes either  of  these  two  forms : 

(1)  /(a  +  n)=/(a)-f7i/'(a-f  i)+n,/"(a) 

+  (^  +  l)3r(«  +  i)  +  (^  +  l)4f(«)  +  ---, 

(2)  /(a +  n.)=/(a)+<(a-i)  +  (n +  !),/"(«) 

+  (n  +  l)3r(a-i) 
+  (^  +  2)/^(a)  +  (7i  +  2),f  (a-i)+.... 

In  taking  half  the  sum  of  the  last  two  equations,  he  introduces 
the  mean  of  the  odd  differences,  namely, 

W  («-*)  +  /'  (fl  4- i)]  denoted  by  /'  (a), 
i[/"'(a  —  i)4- /'"(«  +  *)]  denoted  by  /'"(a),  etc., 

and  similarly, 

IW  («  +  i)  +  /'  (a-ff)]denotedby  f   (a  +  1), 
i[/"'(«  +  i)  +  r(a  +  |)]  denoted  by  /'"(a  +  l),  etc, 

and  thus  arrives  at  equation 

f{a+n)  =/(a)-hn/'(a)-f  ^/"(a)H ^7^ f"'(a) 

(3) 

(n  -f  l)n-n(n  —  1)  „.  ,  ^ 

+  1.2.3-4  /"(")  +  ■•■■ 

which  is  Newton's  First  Central  Formula. 

Finally,  by  replacing  in   (1)   a-\-n  hy   {a  —  l)-\-{n-\-l)   he 
changes  it  into 

/(a  +  n)=  f{a  -  1)  +  {n  +  l)f(a  -  i) 

+  ^^^r\a  -  1)  +  (^  +  2)(n  +  lV^,  _  .) 
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and  taking  half  the  sum  of  this  equation  and  equation  (2),  obtains 
/(a  +  n)  =  j\a  -  §)  +  {n  +  Wia  -  h) 


(4) 


(n  +  l)n^^, 


1-2 


ria  -  I)  + 


(n  +  l)n(n  +  |)^,,, 


(n  +  2)(n  +  l)n(n-l) 
1-2-3-4 


1.2.3 


/'>-!)  + 


ria  -  I) 


which  is  Newton's  Second  Central  Formula. 

Notwithstanding  the  fact  that  these  methods  and  results  were 
known  to  Gauss's  students  in  1812,  Bessel,  a  friend  of  Gauss's  and 
an  astronomer  of  no  mean  repute,  probably  overlooking  the  work  of 
Newton,  Stirling,  and  Laplace,  published  in  1824^^  a  formula, 
which  "he  does  not  recollect  having  come  across  anywhere,"  and 
which  is  therefore  frequently  called  BesseVs  Formula,  but  is  merely 
an  equivalent  of  equation  (4)  just  quoted,  or  in  other  words,  is 
nothing  but  Newton's  Second  Central  Formula. 

In  Bessel's  hands  the  central-difference  notation  is  somewhat 
modified,  as  appears  from  the  following  table  {a,  being  the  central 
value) : 


Function. 

I.  Dlff. 

II.  Dili. 

III.  DiH. 

IV.  Diff. 

V.  Diff. 

a,„ 

b, 

• 

a„ 

c„ 

d, 

a, 

b 

c, 

d 

e, 

/ 

a 

V 

c' 

d' 

e' 

a 

b" 

c 

' 

Putting  further 

c,  -f  c'  =  2c, 

g,  u.g'  =  2g,  etc., 

Bessel  obtains  the  value  of  the  function,  corresponding  to  the  argu- 
ment t,  as 

28  Cf.  title  quoted  in  footnote  10. 
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a>+t-b  +  ~^^c+        ^2-3       ^  + 1.2.3-4  ' 

,  t-\-l-t-t-l-t-2-t-^  ,,  t+2-t+l-t-t-l't-2-t-d 


1-2. 3.4.5         '^'^  1.2.3.4.5.6  9+-'-> 

an  equivalent  of  formula  (III). 

We  now  pass  over  a  period  of  forty  years  from  Bessel's  paper  in 
1824  to  the  classical  papers  published  by  Woolhouse  in  1863-4.^'' 
If  we  compare  the  last  table  of  Bessel's  with  Woolhouse's  in  his 
paper  of  1863,  page  83,  we  find  that  the  lines  corresponding  to  the 
middle  interval, 

(Bessel's)    i(a,-\-a'),      l,      c,     d,     e,      f,  •••, 
and  (Woolhouse's)    (V),  a^^,  (&),  c+i,  {d),  e+i,  (/),  •••, 

are,  with  slight  changes,  practically  the  same.  And  no  wonder. 
Before  becoming  an  actuary,  Woolhouse  was  an  astronomer,  was 
employed  in  the  office  of  the  Nautical  Almanac  of  Great  Britain 
for  nearly  ten  years,  and  was  most  assuredly  acquainted  with  the 
important  papers  published  by  Bessel  and  Encke  in  the  Nautical 
Almanac  of  Germany.  It  was  therefore  but  natural  for  him,  when 
dealing  with  central-difference  formulae  in  life  contingencies,  to 
employ  the  notation  which  his  brother-astronomers  had  been  using 
for  several  decades.  It  is  true  that  he  introduced  some  modifica- 
tions, but  the  notation,  to  all  practical  intents,  was  that  employed 
by  Gauss  half  a  century  earlier. 

Probably  unaware  of  this,  Ackland  criticized  Woolhouse  in 
1909,^^  saying  that  "  Personally,  he  had  always  considered  that  the 
one  thing  which  Mr.  Woolhouse  (who  was  usually  so  clear  and 
lucid)  had  contributed  to  their  knowledge  which  might  fairly  be 
characterized  as  somewhat  cloudy,  and  troublesome  to  the  student, 
was  his  demonstration  of  central  difference  formulas,  and  he  agreed 
with  Dr.  Buchanan  that  the  reason  why  central  difference  formulas 
had  been  comparatively  neglected  was  that  they  had  not  had  a 
ready  notation  to  apply  to  that  particular  form  of  work." 

Almost  simultaneously  with  Woolhouse's  papers  there  appeared 
a  paper  by  Hansen,  presented  before  a  German  Society  in  1864  and 

27  Cf.  title  quoted  in  footnote  9. 

28  J.  7,  A.,  Vol.  XLni  (April,  1909),  p.  161. 


86 


INTEEPOLATION-FOEMULAE 


published  in  1865/**  in  which  the  author  employed  a  notation  some- 
what similar  to  Gauss's.  Taking  the  successive  values  of  the  argii- 
ment  x  at  intervals  of  h  and  assuming  the  central  value  of  x  to  be 
a  -\-  nil,  Hansen  writes  the  corresponding  values  of  the  function  yx 
and  its  differences  as  follows : 


Values  of  z. 

Values  ot  Vx- 

First  Difference. 

Second  Difference. 

a  +  (n  -  2)h 
a  +  (n  —  l)h 
a  +  nh 
a  +  {n  +  l)h 
a  +  in  +  2)h 

ya+in-i)h 

Va+in-Dh 

ya+nh 

ya+(n+l)h 

ya+{n+2)h 

Al/a+(n_§)A 
Aya+(u-hh 
Aya+(n+i)h 
Aya+(n+hh 

A^ya  +  in-2)h 
Ahja  +  in-l)h 
A^Va+nh 
A^ya  +  (^n+l)h 
A^ya+(n+2)h 

In  general, 

^Vx  =  Vx+ih  -  Vx-ih,    A%  =  ^Vx+ih  -  ^Vx-ih,     •"' 
Similarly, 

i:^yx+ih  =  Vx+h  -  Vx,    ^^Vx+ih  =  ^Vx+h  -  ^Vx,     '", 
and 

Ayx-ih  =  yx-  Vx-h,    ^~yx-ih  =  ^Vx  -  ^Vx-h,    •  •  •• 

While  referring  to  Hansen's  papers  for  "numerical  examples  of 
the  application  of  several  interpolation-formulae,"  and  for  "  a  very 
detailed  inquiry  into  the  various  methods  in  use,"  Moulton  warns^° 
"the  reader  against  the  notation,  which  is  unscientific  and  wholly 
in  defiance  of  convention,  e.  g.,  ^yx^\  and  ^"^yx  are  used  to  repre- 
sent the  A?/x  and  ^^yx-x  of  the  ordinary  notation,"  and  adds  that 
Gauss's  notation  "  labors  under  the  same  disadvantage." 

Mr.  Radau  refers^^  to  this  criticism  made  by  Moulton,  but  con- 
tinues nevertheless  to  apply  the  fundamental  principles  of  Gauss's 
notation.  The  mean  odd  and  the  even  central-difference  operators, 
which  correspond  to  /A  and  A^  in  McClintock's  notation  of  1879,^^ 
Mr.  Radau  denotes  by  D  and  D-,  with  the  necessary  limitation  that 
D.D  is  not  equal  to  D^.  Subsequenlty  he  replaces  D  by  M,  and 
McClintock's  equation 

28 ' '  Eelationen  einestlieils  zwischen  Summen  und  Bifferenzen  und  andern- 
theils  zwischen  Integralen  und  Differenzialen, "  Abhandlungen  der  K. 
Sdchsischen  Gesellschaft  der  Wissemch-aften,  Vol.  XI  =  Vol.  VII  of  math, 
phys.  section   (1865),  pp.  507-583;  vide  pp.  508-510. 

30  Cf .  title  quoted  in  footnote  19,  p.  55. 

31  Cf.  title  quoted  in  footnote  7,  p.  14. 

32  Cf.  title  quoted  in  footnote  8,  p.  138, 
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becomes  in  Mr.  Eadau's  notation 


In  introducing  the  operators  8  and  /u,  in  his  paper  of  1899,^^ 
Dr.  Sheppard  says:  "The  notation  adopted  is  practically  iden- 
tical with  that  of  Hansen,  except  that,  to  prevent  misunderstand- 
ing, I  use  8  (and  o-)  instead  of  A  (and  2),  the  latter  symbols 
being  confined  to  the  theory  of  advancing  differences.  I  have  also 
introduced  a  new  operator  denoted  by  fi."  But  even  in  the  intro- 
duction of  this  operator,  McClintock,  as  we  have  seen,  anticipated 
Dr.  Sheppard  by  twenty  years.  McClintock's  operators,  A  and  I, 
are  defined  by  the  functional  equations : 

A  =  E^-  E-i  and  I  =  \{E'-  +  E-^), 

while  Dr.  Sheppard's  corresponding  symbols,  S  and  fi,  are  given 
by  the  equations : 

8uo  =  Ui  ~  w_  1  and  huq  =  |  (w^  +  u_^) , 

In  the  same  year,  1899,  Professor  Everett  published  a  note^* 
where  he  employed  the  two  operators  A  and  8,  defined  by 
AMx  =  i^x+i  —  Ux,  and  8ux  =  Ux  —  Wx-i,  that  is,  A  is  the  ordinary 
advancing  (descending)  difference  operator,  and  8  is  the  receding 
(ascending)  difference  operator.  This  notation  he  consistently 
used  in  two  papers  published  in  1900^^  and  1901,^®  in  which  he 
developed  the  interpolation-formula  now  known  as 

Everett's  Eoemula 


(VIII)  [ 

_|_  :cu,  +  (a;  +  l),A'Uo  +  {x  +  2),A'u.,  -{-■■•] 

where  ^  =  1  —  x. 

This  formula,  with  its  proof  based  on  the  operators  A  and  8,  is 

S3  Cf .  title  quoted  in  footnote  6,  p.  450. 

3*  "  On  the  Notation  of  the  Calculus  of  Differences, ' '  British  Associa- 
tion Eeport,  1899,  pp.  645-646. 

35 "  On  the  Algebra  of  Difference-tables, ' '  Quarterly  Journal,  XXXI, 
No.  124,  pp.  357-376. 

30  "On  Interpolation  Formulae,"  Quarterly  Journal,  XXXII,  No.  128, 
pp.  306-313. 
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given  in  Professor  Everett's  paper  published  in  the  Journal  of  the 
Institute  of  Actuaries.^'' 

If  we  now  recall  Mr.  Henderson's  paper  of  1906,33  with  his 
operators  p  and  a,  and  refer  to  the  series  of  papers  published  by 
Dr.  Sheppard  during  the  last  dozen  years  in  mathematical,  statis- 
tical and  actuarial  journals,  including  the  two  articles  in  the 
Encyclopedia  Britannica/^  as  well  as  to  Dr.  Buchanan's  article 
"Osculatory  Interpolation  by  Central  Differences- •  •,"**'  we  have 
enumerated  all  the  most  important  works  on  interpolation  formulae 
bearing  on  the  various  systems  of  the  central-difference  notation. 
We  must  remember,  however,  that,  as  stated  by  Dr.  Sheppard,*^ 
"there  is  no  settled  system  of  notation."  As  late  as  1909,*^  Mr. 
George  King  took  exception  to  the  most  recent  notation,  in  8  and  /a, 
and  it  may  have  been  for  this  reason  that  in  dealing  with  central- 
difference  formulae  in  his  latest  paper,*^  Dr.  Sheppard  did  not 
deem  it  advisable  to  employ  the  operators  8  and  /*. 

Before  closing  this  part  of  the  subject,  it  may  be  well,  for  com- 
parison and  convenience  of  reference,  to  present  the  several  systems 
reviewed  above,  in  the  following  table  (see  next  page). 


PAET  III. 
PEOPOSED  NOTATION  AND  TERMINOLOGY. 

In  view  of  the  considerable  variety  of  the  systems  of  notation 
already  in  existence,  it  would  seem  useless,  if  not  presumptuous, 
to  advance  an  additional  system,  unless  one  believed  that  the  latter 
had  some  special  advantage  not  possessed  by  the  others,  and  would 
therefore  have  reason  to  expect  that  his  system  might  be  adopted 
for  general  use.  As  will  be  seen  from  the  following  description, 
the  new  notation  for  central  differences  is  not  only  uniform  with, 
but  is  an  extension  of,  the  existing  non-central  notation,  and  the 

37  "On  a  New  Interpolation  Formula,"  J.  I.  A.,  XXXV  (Jan.,  1901),  pp. 
452-458. 

38  Cf.  title  quoted  in  footnote  5,  pp.  211-212. 

39  " Differences,  Calculus  of,"  Enc.  Brit.,  Uth  ed.,  VIII,  pp.  223-225, 
and  "Interpolation,"  loc.  cit.,  XIV,  pp.  706-710. 

40  J.  7.  A.,  XLII  (1908),  pp.  369-400. 

41  See  first  title  quoted  in  footnote  39,  p.  224,  §  11. 

42  J.  I.  A.,  XLIII  (1909),  top  of  page  112. 

43  Cf.  title  quoted  in  footnote  2. 
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new  symbols  have  therefore  the  same  amount  of  elasticity  as  the 
old,  well-tried  symbol  A.  For  the  sake  of  completeness  we  shall 
review,  though  in  a  cursory  manner,  the  symbols  of  non-central 
differences,  beginning  with  McClintock's  operator  of  Enlargement 
and  distinguishing  between  positive  and  negative  processes. 

Non-Centeal  Differences. 

The  operator  of  positive  enlargement  is  denoted  by  E  and  de- 
fined by  the  functional  equation 

(1)  Eux==Ux^i; 

the  operator  of  negative  enlargement  will  be  denoted  E  {read:  E 
dash)  and  defined  by  the  equation 

(2)  Eu,!==Ux.x. 
Applying  the  positive  operator  n  times,  we  obtain 

(  3  )  ( £' )  "Wa,  or  simply  E'^Ux  =  War+n. 

We  may  denote  the  corresponding  operator  for  negative  enlarge- 
ment by  jE'",  but,  as  we  know  from  the  general  theory  that  E"^  =  £"", 
we  shall  write  it  as  J5/%  defining  the  general  operator  of  negative 
enlargement  by  the  equation 

(4)  E''Ux  =  Ue.n, 

and   may   note   in   passing   that,   as   Ux  =  E"Ux.n   and   therefore 
_1_ 

Ux.n ^„  Ux, 

(5)  E^  =  ^=E-\ 

The  operator  of  positive  difference  is  denoted  by  A  and  defined 
by  the  functional  equation 

( 6 )  AWx  =  Ux^i  —  Ux, 

so  that 

(7)  A  =  E-1; 

the  operator  of  negative  difference  will  be  denoted  by  A  {read: 
delta  dash)  and  defined  by  the  equation: 

( 8 )  AUx  =  Ux  —  Ux.u 
so  that  _  _ 

(9)  A  =  l  — ^. 
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Applying  the  positive  operator  n  times,  we  obtain 

(10)  (A)"  or  simply  A»=  {E  —  1)". 

We  may  denote  the  corresponding  operator  for  negative  difference 
by  A%  but  again,  as  we  know  from  the  general  theory  that 
^n=^  (A)",  we  shall  write  it  as  A",  defining  the  general  operator  of 
negative  difference,  by  the  equation 

(11)  A«=(l— 1)«=  (^  — 1)"-^«  =  A"^«. 

Central  Differences. 

The  central  differences  of  Uq  are  the  differences  lying  in  the  hori- 
zontal line  passing  through  u^,  called  the  central  line.  In  order  to 
distinguish  them  from  non-central  differences,  we  shall  employ  a 
small  letter  c  placed  within  the  symbol  A,  thus  A  {read:  c  delta). 
The  central  differences  of  Uq,  which  are  of  even  order,  will  then  be 
denoted 
(a)  A^uo,  A^uo,  A^Uq,   ■•■   A2"Wo,   •••. 

They  correspond,  in  non-central  notation,  to 

A^Euo,  A'E'^Uo,  A^E^Uo,   •  •  •  A^^'E'^Uo,   •  •  • 
and  therefore  the  operator  A  ^"  may  be  defined  by  the  equation 

(12)  A^"  =  A2"E". 

On  the  other  hand,  the  differences  lying  in  the  horizontal  line 
passing  half  a  unit  above  or  below  the  central  line,  will  all  be  of 
odd  order,  and  will  be  denoted  respectively  by 

(/3)  Au-i,  A^u-i,  A^w_i,  •••   A^^+^w-j,   ••• 

and 

(t)  Aw>,  A%a,  A%   •••   A2"+iwi,  •••. 

The  general  term,  A  """^^W'  ,  corresponds  to  A^"'^'^E"Uo  in  non-central 
notation,  so  that  the  operator  A^"*^  may  be  defined  by  the  equation 

(13)  A2"+^  =  ^2n+l^n+i^ 

Equations  (12)  and  (13)  consistently  lead  to  the  fundamental 
equation 

A=AEi  =  iE-  l)Ei  =  Ei-  EK 

By  taking  the  arithmetic  mean  of  the  terms  in  the  series  (/?) 
and  (y),  we  define  the  results  as  the  mean  central  differences  of  Uq, 
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or  simply,  the  (otherwise  missing)  central  differences  of  odd  order 
of  Uq,  and  denote,  in  general,  the  2n-\-  Ith  central  difference  by  the 
symbol  A^'^'^^o  {I'ead:  c  delta  2n-\-l  dash),  with  the  exception 
that  the  first  difference,  instead  of  being  denoted  by  A^Wq?  iiiay 
be  simply  written  A'M,,  {read:  c  delta  dash),  so  that  the  series  of 
odd  central  differences  becomes : 

(5)  Auq,  A^Uo,  A^Uo,   ■■•   A^"+%o,   ••• 

and  therefore 


(14) 


Awo  =  KAw-j  +  Amj), 
A^uq  =  i(A^w_^  +  A^Ui), 
A^uo  =  |(A^w_i  +  A%), 


From  this  we  easily  see  that 

A^wo  =1=  (A)%o, 

A^~Wo  +  (AYuo,  '■, 

and  we  therefore  cannot  replace  A^  by  A^  nor  A'*  by  A^  etc. 

Combining  the  two  series  (a)  and  (8)  term  by  term,  we  obtain 

the  complete  series  of  central  differences  of  Uq,  both  even  and  odd: 

(e)     Uq,  Auo,  A^Uq,  A^Uo,  AX>   •••    A^"Woj  A^"+^Mo,   •••. 

From  the  general  equation  of  group  (14)  we  have 

A^^^uo  =  KA^'^+^E^Wo  +  A=^"+^^^Wo) 

therefore 

(15)  A^^'  =  UE^  +  E')  A2«+i, 
and  in  particular,  for  n  =  0, 

(16)  A  =  UE^  +  E^)A. 

It  is  frequently  useful  to  express  the  factor  ^{E^  -\-  E^)  as  a  func- 
tion of  A  .  Since  A==^Ei=  {E  —  l)Ei  =  Ei  —  Ei,  therefore 
A^  =  -^  +  ^  — 2,  and  ^4-^  +  2  =  4+A';  hence  i(£'+l+3) 
=  1  +  i A%  and  the  desired  relation  is 


(17)  UE^  +  Ei)  =  ^iT+YA'. 
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Thus 

(18)  A  =  A  Vl  +  iA^, 

and  equation  (15)  becomes 


(19)  A'"+'  =  A-"+i  VT+Ja^. 

Just  as  we  did  in  the  series  (a),  we  may  supply  in  the  series 
(y)  the  missing  differences  of  even  order,  by  inserting  before  every 
term  respectively 

(r)  A%  A^,  A%j,  •••,  A^~wj,  •••, 

which  are  the  arithmetic  means  of  the  central  differences  of  even 
order  of  Uq  and  u^,  that  is, 

A%  =  |(wo  +  Wi), 
A^wj  =  liA^UQ  +  AV), 
AS  =  KA%o  +  A'^wi), 


(20) 


I  A'"wj  =  KA-"wo  +  A'^wi). 

We  then  obtain  the  complete  series  of  central  differences  of  W|,  both 
even  and  odd,  as  follows : 

(t?)     A^,  Awi,  A%  AS,  AS,  •••  A2"M>,  A2"+S'  "•• 
From  the  relation 

AS  =  liiiQ  +  ui) 
or 

A^£%o  =  Kl+^)wo, 
we  see  that 

(21)  A°  =  K^-  +  ^^), 

and  therefore  by  equation  (17) 


(22)  A°  =  Vl  +  \A\ 

The  general  equation  of  group  (20)  gives  us  an  equation  similar 
to  (19)  namely,  _ 

(23)  A'"^  =  A'"  Vr+lA^. 

Eeviewing  in  brief  series  (c)   and   (17),  we  may  note  that  the 
central-difference  operators  corresponding  to  a  central  value,  Uq, 
consist  of  the  original  central  differences  of  even  order : 
A°,  A^  A^  A^,  •••,  and  of  the  mean  central  differences  of  odd 
order:  A\  A^  A^  A^  •  •  • ; 
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while  those  corresponding  to  a  central  interval,  ^{Uq  +  ^i)>  consist 
of  the  original  central  differences  of  odd  order: 
A,    A^    A^,   A^   ■•'>  and  of  the  mean  central  differences  of 
even  order:  A°,  A^  A^  A^  •  •  •. 

Terminology. 

In  conjunction  with  the  suggested  change  in  notation,  it  may 
perhaps  be  advisable  to  introduce  a  few  new  expressions  which 
should  lead  to  greater  uniformity  in  the  definitions.  With  this  in 
mind,  we  have  already  introduced  the  word  "  non-central/'  where 
others  use  the  word  "  ordinary,"  to  describe  the  class  of  differences 
which  are  not  central.  The  word  "  central,"  we  believe,  has  come 
to  stay,  although  Merrifield  in  1880  and  Radau  in  1891  still  call 
such  differences  "symmetrical"  and  Merrifield  refers  to  "sym- 
metry to  a  central  ordinate  "  and  "  symmetry  to  an  interval." 

In  reading  different  writers  on  the  subject,  we  are  struck  by  the 
great  variety  of  expressions  employed  for  one  and  the  same  thing. 
For  instance,  McClintock  designates  the  two  classes  of  differences 
which  we  have  denoted  by  the  symbols  A  and  A,  as  "  upper  "  and 
"  lower  "  differences ;  Merrifield  and  others  call  them  "  descending  " 
and  "ascending"  differences;  while  Dr.  Sheppard,  Professor 
Everett,  and  still  others  employ  for  the  same  purpose  the  phrases : 
"advancing"  and  "receding."  Then  we  find  the  expressions 
"interpolating  forwards"  and  "interpolating  backwards,"  or 
"forward"  and  "backward"  interpolation.  Again,  references  are 
made  to  the  "lower  diagonal"  and  "upper  diagonal." 

All  these  definitions  come  in  pairs,  because  of  the  sense  of  direc- 
tion implied  in  them,  and  it  would  seem  that  the  conjugate  concep- 
tion underlying  them  all  could  be  very  well  expressed  by  the  pair  of 
words  so  frequently  used  in  mathematical  sciences,  for  direction  as 
well  as  for  quantity,  namely,  the  words  positive  and  negative. 
The  following  definitions  are  therefore  proposed : 

1.  The  difference  of  u,,  j  f"'  ^  ''^+'  ~  """  1  shall  be  called  the 


\  ^'      \  difference  of  Ux. 

[  negative  J 

2.  Interpolation  of  Ux  in  terms  of  Ua  and  its  differences,  when 

\  \  shall  be  called  i  x-      r  interpolation. 

\x<a\  \  negative  J 
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3.  The  line  formed  by  the  central  value,  Uo,  and  its  i 

1  negative 

j  Amo,  A-Mo,  A^Mo,  •  •  •  1    1    ,1 1        11  J  ^-u    f  positive  ] 

diiierences,  i  7       7„       t,  f  snail  be  called  the  i  ,.      } 

[  Auq,  A^Uo,  iruo,  •  •  •  j  I  negative  J 

diagonal  of  Uq. 

4.  The  line,  parallel  to  the  central  line,  passing  through 

J    ^,  ^      1    j-n.  J  ^^^b  A-Wi,   A%1,  A%1,    •  •  • 

and  the  central  dinerences  \  -  .  ,  .  „  .  - 

I  Aw_i,  A-w-i,  A'^M-i,  A^w_i,  •  •  • 

shall  be  called  the  \  +•  .    f  fi^^^  parallel  of  Uq. 

5.  The  line,  parallel  to  the  central  line,  passing  through    '^ 

,  ,,  +    1  j-ff  J  Aw.,  A-w.,  A^w^,  A%A,  •  •  • 

and  the  central  dinerences  1    .  .  o '        .  ,  ^'i 

[  Aw-i,  A  1^-4,  A"^M-A,  A  1^-A,  •  •  • 

shall  be  called  the  \  ^.      \  semi-parallel  of  un. 

[  negative  ]  ^  *' 

6.  The  broken  line,  sometimes  called  the  "  zig-zag  "  line,  drawn 
from  Uq  and  passing  through  the  odd  differences  Ijang  in  the 

\  X-       r  semi-parallel  and  through  the  even  central  differ- 

1  negative  J  ^ 

Wo  A -Wo  A%0  A^Mo 

A  w  1  A^u^  A  ^u^ 


ences,  that  is. 


shall 


Aw_j  A%-^  A^w_A 

.Wo  A-Wq  A%0  A^Wo- 

be  called  the  ]  .  •      r  semi-central  line  of  Wq. 

[  negative  J 


PART   IV. 
EECAPITUIATION  OF  NON-CENTBAL  AND  CENTRAL  FORMULAE. 

1.  Newton's  Non-Central  Formula. 
(a)  For  Positive  Interpolation. 
(Differences  lie  along  positive  diagonal.) 
(la)     Un=^Uo-{-  n^AUf,  -\-  n^^^Uo  -\-  n^^H^  -\ n^A^o  H • 
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(1&) 


(2a) 


(26) 


(&)  For  Negative  Interpolation. 
(Differences  lie  along  negative  diagonal.) 
M-n  =  Wo  —  n^UQ  -f  WjA^Wo  —  ngA^Wo  H (— )  ^w^A^  + 

2.  Gauss's  Semi-Central  Formula. 

(a)  For  Positive  Interpolation. 

(Differences  lie  along  positive  semi-central  line.) 

Un  =  Uq  +  niAu^  +  ThA^Uo  +  (n  +  1)3  A^mj 

+  (n  -f  l)4A%o  +  (w  +  2)5AS  +  • 
(&)  For  Negative  Interpolation. 

(Differences  lie  along  negative  semi-central  line.) 

u-n  =  Uq  —  riiAw-i  -f-  n2A^UQ  —  (n  +  l)3A^w-j 

+  (w  +  l)4A%o  -  (?2  +  2),A'u^  +  ' 

3.  Newton's  Eirst  Central  Formula. 

(Differences  lie  along  central  line.) 

(a)  For  Positive  Interpolation. 


(3a) 


Vn    = 


Uq 


+  -2  A^Uq 


n^n"  -  1) 


+ 


A^Wo+- 


4! 
w2(n2-l)(n--4) 


6! 


-fnA^Wo 


+  — 77-, —  A^Uq 


3! 

n(n''-l){n''-4) 
5! 


A%  + 


(36) 


W-n  = 


Wo 


(&)  For  Negative  Interpolation. 

-2  n^(n2-l) 


4! 


+  ^A2«o  -j-'"";,    '^  A%o 

n2(w2-l)(n2-4) 


+ 


6! 


A%  + 


^T                n(ri2-l)  ^  r 
—  uAuq        r-, A  iio 


3! 

n(n2-l)(?i2-4) 
5! 


A%  —  • 
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4.  Newton's  Second  Central  Formula. 

(a)  For  Positive  Interpolation. 
(Differences  lie  along  positive  semi-parallel.) 


(4a)      Un  = 


n(n- 
+ 


2! 
n(n~-l){n-2) 


4! 


+  i7l  —  l)AUi 


Ahii  4-  •  •  • 
n{n—l)(n—^) 


+ 


3! 


A^Mj 


+ 


yi(n^-l)(n-2)(7i-|) 
5! 


A%  + 


(6)  For  Negative  Interpolation. 
(Differences  lie  along  negative  semi-parallel.) 


(46)     U-n  = 


A°2^- 


+ 


7i(n—l) 


21 


A"M-A 


H Ti — •  A%-i  + 


4! 


(^— |)Am- 


7l(w— 1)(W  — I) 


3! 


'^M 


w(n^-l)(n-2)(n-§) 
5! 


A^M_.  + 


5.  Everett's  Central  Formula. 

(a)  For  Positive  Interpolation. 

(Differences  lie  along  central  line  and  positive  first  parallel.) 

ewo  +  a+l)3A%  +  (^+2)5A^' 
+xui-\-{x+lhA'ui+(x+2),A' 

where  ^  =  1  —  a;. 

(&)  For  Negative  Interpolation. 
(Differences  lie  along  central  line  and  negative  first  parallel.) 

^/o  +  (s^  +  l)3A-2/o  +  (^+2)5A%o+-  •  •  1 
+xu.i+(x+l)sAhi-i-\-ix+2)5A'u-i+  •  •  •  J 

where  ^  =  l—x. 


(56)     w_,= 
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CONCLUSION. 

In  the  foregoing  rapid  review  of  the  principal  interpolation-for- 
mulae, especially  in  their  relation  to  central  differences,  we  began 
with  ISTewton,  the  gi'eatest  mathematical  genius  that  ever  lived, 
both  in  the  pure  science  and  in  its  applications  to  physics  and 
astronomy,  and  proceeding,  through  Laplace,  the  mathematician 
and  astronomer,  and  through  Gauss,  the  astronomer  and  mathema- 
tician, we  have  come  down  to  the  illustrious  members  of  our  pro- 
fession: Woolhouse,  the  astronomer-actuary,  and  our  own  McClin- 
tock,  the  actuary-mathematician. 

While  the  last  two  names  will  ever  be  remembered  for  their  val- 
uable contributions  to  the  subject  of  our  investigation,  it  would  be 
well  not  to  lose  sight  of  the  fact  that,  unlike  life  contingencies,  the 
theory  of  finite  differences  does  not  belong  exclusively  to  the  actu- 
ary, but  that  it  is  a  field  which  is  also  cultivated  by  pure  mathema- 
ticians and  astronomers,  especially  the  latter.  It  therefore  behooves 
the  actuary,  when  making  investigations  in  that  field,  to  bear  in 
mind  that,  in  addition  to  books  and  periodicals  on  actuarial  science, 
there  are  rich  stores' of  material  scattered  in  treatises  on  astronomy 
and  in  mathematical  papers  vrritten  by  pure  mathematicians  as 
well  as  by  astronomers. 
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Legal  Notes. 


WENDELL    M.    STRONG. 


Total  and  Permanent  Disability: — (Holcomb  vs.  Grand 
Lodge,  Brotherhood  of  Eailroad  Trainmen,  Court  of  Appeals  of 
Kentucky,  188  S.  W.  Eep.  885.)  The  insurance  was  payable  upon 
the  insured  becoming  permanently  and  totally  disabled.  The 
insured  had  one  eye  injured  by  a  cinder,  which  resulted  in  his  be- 
coming totally  blind  in  that  eye  and  also  in  his  other  eye  being 
affected,  although  he  did  not  become  blind  in  it.  As  a  result  of 
his  injury,  he  lost  his  position  as  flagman  and  could  not  obtain 
similar  employment,  as  he  was  unable  to  perform  the  duties.  The 
question  was  whether  he  was  totally  disabled  within  the  meaning 
of  the  policy  and  constitution. 

The  contention  on  his  side  was  that  total  disability  within  the 
meaning  of  the  policy  was  a  relative  matter  and  must  be  applied 
to  the  insured  in  the  light  of  his  occupation  and  that  the  disability 
in  this  case  must  be  held  to  be  total  disability  because  it  prevented 
him  from  discharging  the  customary  duties  of  that  vocation.  The 
court  held  that  in  the  absence  of  a  provision  in  the  contract  that 
he  was  to  be  indemnified  for  such  disability  as  would  prevent  him 
from  following  his  special  vocation,  the  "  total  disability  "  was  total 
disability  to  follow  any  vocation.     An  extract  from  the  opinion  is : 

"It  is  true  that  the  appellant  at  the  time  the  contract  was  en- 
tered into  was  a  trainman,  and  it  may  be  true,  as  asserted  in  the 
appellant's  brief  (although  the  record  does  not  disclose  it),  that 
none  other  than  trainmen  were  eligible  to  membership  in  the  or- 
ganization, but  that  is  not  to  be  deemed  conclusive  in  the  absence 
of  some  provision  in  the  contract  that  he  was  to  be  indemnified  for 
such  total  disability  as  might  prevent  him  from  following  tliat  voca- 
tion as  distinguished  from  a  total  disability  to  follow  any  vocation. 
For,  although  appellant  at  that  time  was  a  flagman,  it  cannot  be 
assumed  that,  if  he  thereafter  ceased  to  be  one,  the  insurance  would 
have  ceased  if  he  had  continued  to  pay  his  premiums. 

"  The  policy  in  this  case  clearly  was  not  an  insurance  against  such 
total  disability  as  might  prevent  appellant  from  following  his  voca- 
tion as  a  flagman,  but  was  against  such  total  disability,  in  a  broader 


100  LEGAL   NOTES. 

and  more  comprehensive  sense,  which  might  prevent  him  from  fol- 
lowing that  or  any  other  vocation." 

False  Statements  in  Application: — (Mutual  Life  Insurance 
Co.  vs.  Leaksville  Woolen  Mills,  Supreme  Court  of  N.  C,  90  S.  E. 
Eep.  574.)  This  was  an  action  brought  by  the  company  to  cancel 
policies  because  of  false  statements  in  the  application,  particularly 
in  answer  to  questions  in  regard  to  previous  diseases  and  illnesses 
and  attendance  by  a  physician,  which  answers  the  jury  had  specific- 
ally found  to  be  false.  The  jury  also  found  that  the  representa- 
tions were  not  material  to  the  risk  to  be  assumed.  The  lower  court 
set  aside  this  latter  finding  and  rendered  judgment  on  the  other 
findings  for  the  company.  The  Supreme  Court  affirmed  this  judg- 
ment in  a  well-considered  opinion  which  we  believe  applies  the 
general  principles  of  the  law  of  contracts  correctly  to  insurance 
contracts ;  extracts  from  this  opinion  are : 

"The  court  committed  no  error  in  setting  aside  the  verdict  upon 
the  thirteenth  issue,  and  rendering  judgment  upon  the  other  find- 
ings for  plaintiff.  The  materiality  of  the  representations  is  not 
open  to  dispute.  It  does  not  depend  upon  inferences  drawn  from 
facts  and  circumstances  to  be  proved,  in  which  event  the  question 
is  one  for  the  jury.  A  different  rule  prevails  where  the  representa- 
tions are  in  the  form  of  written  answers  made  to  written  questions. 
In  such  case  the  questions  and  answers  are  deemed  to  be  material 
by  the  acts  of  the  parties  to  the  contract.  ...  It  is  not  necessary 
that  the  misrepresentation  should  be  intentional." 

"  ISTothing  herein  contravenes  the  well-settled  doctrine  that  where 
a  question  is  asked,  which  must  be  necessarily  answered  by  an  opin- 
ion, the  mistake  of  the  applicant  in  answering  such  question,  made 
honestly  and  in  good  faith,  will  not  avoid  the  policy.  This  is  not 
so,  however,  where  the  questions  asked  relate  to  facts  within  the 
knowledge  of  the  applicant,  and  not  within  the  knowledge  of  the 
company,  and  where  the  questions  and  answers  are  material.  In 
such  case  the  applicant  must  answer  truthfully.  The  purpose  of 
such  questions  is  twofold:  First,  to  elicit  information  which  the 
company  regards  important ;  second,  to  give  the  sources  from  which 
the  company  may  obtain  further  information.  The  parties  them- 
selves have  made  these  questions  and  answers  material.  Their 
materiality  depends,  not  only  upon  their  own  purport,  but  upon  the 
fact  that  the  contracting  parties  have  agreed  that  the  written  appli- 
cation containing  these  questions  and  answers  is  the  basis  upon 
which  the  contract  of  insurance  shall  be  made  or  refused." 

(Marshall  vs.  Locomotive  Engineers'  Mutual  Life  &  Accident 
Ins.  Association,  Supreme  Court  of  Appeals  of  W.  Va.,  90  S.  E. 
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Hep.  847.)  One  of  the  questions  asked  in  the  application  was: 
"Were  your  eyes  ever  aSeeted  by  cataract,  inflammation,  or  any 
other  disease  ? "  which  was  answered  "  No."  A  few  months  after 
the  policies  were  issued,  the  plaintijBE  was  blind  in  one  eye  which, 
according  to  the  provisions  of  the  association,  was  insured  against 
to  the  extent  of  $1,500.  The  association  offered  evidence  to  show 
that  the  insured  was  blind  in  one  eye  at  the  time  the  policy  was 
issued.  The  insured  proceeded  on  the  theory  that  if  there  was  any 
defect  in  his  eyes  at  the  time,  or  prior  to  the  time,  of  issuing  the 
policy,  he  did  not  know  it.  The  court  set  aside  the  judgment  for 
the  insured,  particular  emphasis  being  laid  on  the  sufficiency  of 
"  legal  fraud "  to  defeat  the  insurance  even  when  there  was  no  in- 
tentional fraud.  This  is  set  forth  in  the  following  extracts  from 
the  opinion: 

"  This  court  holds  that  the  answer  to  a  question,  in  order  to  be 
such  a  misrepresentation  as  will  forfeit  a  policy,  must  be  fraud- 
ulently false.  By  this  is  meant  that  the  insured  in  making  an  an- 
swer is  guilty  of  actual  fraud,  an  intent  to  deceive,  or  of  legal  fraud, 
that  is,  where  there  may  be  no  intent  to  deceive,  but  where  the 
answer  is  untrue,  and  the  statement  from  its  nature  must  neces- 
sarily be  taken  by  the  insurer  as  made  on  the  personal  knowledge  of 
the  insured,  and  the  insurer  is  thus  induced  to  rely  and  act  upon 
this  untrue  statement.  In  such  case,  whether  the  fraud  be  actual 
or  only  legal,  the  efiect  is  the  same  upon  the  insurer  and  will  avoid 
a  policy ;    .  .  .  ." 

"...  As  we  have  seen,  legal  fraud  may  be  committed  without 
actual  knowledge  or  any  intent  to  deceive.  If  the  answer  made  by 
the  plaintiff  to  the  question  was  untrue,  it  is  not  material  whether 
he  knew  it  or  not,  the  information  sought  being  such  as  the  de- 
fendant must  have  regarded  as  within  the  personal  knowledge  of 
the  plaintiff,  and  the  insurer  accepted  and  acted  upon  it  as  true." 

DiviDEXD  Estimates: — (Forman  vs.  Mutual  Life  Insurance 
Company,  Court  of  Appeals  of  Kentucky,  191  S.  W.  Eep.  279.) 
This  decision  is  extraordinary  and  revolutionarj^  and  it  is  not  be- 
lieved that  it  can  be  Justified  by  the  general  principles  of  contract 
or  that  it  will  be  followed  in  other  jurisdictions.  At  the  same  time, 
the  decision  is  one  which  should  be  mentioned  in  any  review  of 
court  decisions  affecting  insurance  companies. 

At  the  time  the  policy  was  taken  out,  the  insured  received  an 
"  illustration "  in  which  the  figures  illustrated  as  the  amount  of 
cash  surplus  at  the  end  of  the  20-year  dividend  period  were  $996.08. 
When  the  dividend  at  the  end  of  the  period  proved  considerably 
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less,  the  insured  brought  suit.  In  the  lower  court  a  decision  was 
given  for  the  company  but  this  was  reversed  in  the  court  of  ap- 
peals. It  was  testified  by  the  insured  that  when  the  policy  was 
delivered  it  contained  the  illustration  pasted  thereto.  This  illus- 
tration was  signed  by  the  assistant  secretary  of  the  company  and 
the  insured  testified  that  the  figures  were  an  inducement  for  taking 
out  the  policy. 

The  policy  and  illustration  contained  the  following  statements 
regarding  the  surplus. 

Policy. 

"This  policy  is  issued  on  the  twenty-year  distribution  plan.  It 
will  be  credited  with  its  distributive  share  of  surplus  apportioned 
at  the  expiration  of  twenty  years  from  date  of  issue.  Only  twenty- 
year  distribution  policies  in  force  at  the  end  of  such  term  and  en- 
titled thereto  by  year  of  issue  shall  share  in  such  distribution  of  the 
surplus;  and  no  other  distribution  to  such  policies  shall  be  made 
at  any  previous  time." 

Heading  of  the  Illustration. 

"The  cash  and  equivalent  values  include  the  legal  reserve,  the 
amount  of  which  is  specifically  guaranteed,  and  the  surplus.  AVliat 
this  surplus  will  be  in  future  settlements  will  necessarily  depend 
upon  subsequent  experience.  The  surplus  incorporated  with  the 
cash  value  or  equivalent  options  in  this  example  is  to  he  understood 
as  an  adapted  illustration  based  upon  actual  experience  in  policy 
settlements  of  recent  date." 

The  court  in  its  opinion  failed  to  give  any  effect  whatever  to 
the  explicit  statement  at  the  head  of  the  illustration  that  "  what  this 
surplus  will  be  in  future  settlements  will  necessarily  depend  upon 
subsequent  experience,"  making  instead  such  statements  as  the  fol- 
lowing: 

"Any  reasonable  man  of  average  intelligence  would  understand 
from  reading  the  '  Illustration '  that  at  the  end  of  the  twenty  years 
he  would  get  $996.08.  This  is  the  only  fair  construction  of  which 
the  '  Illustration '  and  the  policy  when  read  together  are  sus- 
ceptible. And  this  is  manifestly  the  construction  the  company  in- 
tended Forman  should  put  on  the  illustration  when  read  with  the 
policy." 

Such  statements  do  not  seem  justified  by  the  language  of  the  illus- 
tration, which  indicates  exactly  the  contrary.  It  states  what  the 
figures  there  given  are,  namely,  that  these  figures  are  *Ho  be 
understood  as  an  adapted  illustration  based  upon  actual  experience 
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in  policy  settlements  of  recent  date."  This  states  that  they  are  the 
experience  of  the  past  and  the  fact  that  stating  them  as  being  the 
experience  of  the  company  rather  than  that  the  company  will  pay 
this  is  in  itself  an  indication  that  the  figures  are  not  a  guarantee. 
The  illustration,  however,  did  not  stop  with  this;  it  stated  spe- 
cifically that  they  were  not  guaranteed  in  the  statement  quoted 
above,  namely,  that  the  surplus  "in  future  settlements  will  neces- 
sarily depend  upon  subsequent  experience."'  Some  of  the  comments 
of  the  editor  of  the  Insurance  Law  Journal  upon  this  decision  are : 

"...  By  admission  of  the  plaintiff  the  paper  was  submitted  to 
him  by  the  agent  when  negotiating  as  an  independent  document, 
and  was  only  attached  to  the  already  completed  policy  through  his 
own  insistence.  It  purported  to  be  merely  an  illustration  of  the 
past  experience  of  the  company  in  connection  with  such  policies. 
It  distinctly  states  that  the  results  in  future  settlements  '  will  nec- 
essarily depend  iipon  subsequent  experience.'  Here  is  a  distinct 
disclaimer  against  any  guarantee  of  such  future  results,  reinforcing 
what  must  be  obvious  to  every  intelligent  policyholder  that  no  com- 
pany can  guarantee  definite  future  profits  if  they  are  to  be  delimited 
to  the  actual  earnings.  Such  delimitation  is  made  both  by  the 
charter  of  the  company  as  a  mutual  corporation  and  expressly  in 
the  policy  itself.  The  latter  according  to  its  terms  '  is  to  be  credited 
with  its  distributive  share  of  surplus'  and  it  is  that  share,  be  it 
more  or  less,  as  determined  by  the  mathematical  principles  of  the 
business,  which  was  the  measure  of  his  surplus  as  was  tacitly  ad- 
mitted by  the  insured  himself  in  his  demand  for  an  accounting. 

"  It  was  the  correctness  of  '  the  illustration '  that  was  guaranteed 
by  the  responsible  representatives  of  the  company,  and  that  correct- 
ness is  not  disputed.  The  figures  purport  to  be  the  results  of  the 
company's  past  experience.  The  insured  according  to  his  testimony 
demanded  that  their  truth  should  be  so  vouched  for  before  consent- 
ing to  insure  and  his  demand  was  complied  with.  Had  they  been 
shown  to  be  false,  the  insured  would  have  had  justifiable  ground 
for  claiming  damages  and  an  avoidance  of  the  contract  for  fraud. 
But  on  their  very  face  the  figures  could  only  indicate  the  results  to 
be  expected  if  the  future  experience  should  correspond  with  the 
past,  the  risk  of  such  correspondence  was  assumed  by  the  insured 
as  in  all  business  transactions  which  are  predicated  on  the  results 
of  previous  experience.  .  .  . 

"  The  question  at  issue  is  one  which  is  vital  in  life  insurance.  In 
branches  of  insurance  permitting  cancellation  of  the  contract,  lib- 
eral discretionary  powers  may  be  granted  to  the  agency  force 
through  whom  the  business  is  procured,  since  the  company  has  pro- 
tection through  its  right  to  terminate  the  risk.  But  life  insurance 
is  sui  genrris.  Its  long  term  contracts  are  irrevocable  except  for 
fraud.    Limitation  of  the  power  to  contract  to  the  company's  most 
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responsible  representatives  and  of  the  contract  itself  to  the  written 
policy  form  is  essential  to  its  safe  prosecution.  If  the  door  is  to  be 
opened  to  the  admission  of  extraneous  evidence  to  vary  the  plainly 
written  contract  or  to  read  into  it  papers  representing  prior  nego- 
tiations the  security  of  the  contract  is  jeopardized,  since  its  ultimate 
performance  by  the  company  must  depend  on  the  correctness  of 
those  mathematical  computations  whose  basis  can  only  be  the 
written  contract." 

Eight  to  Insert  Wae  Clause  on  Eeinstatement : — (Sussex 
vs.  Aetna  Life  Assurance  Company,  Supreme  Court  of  Ontario, 
Appellate  Division,  38  Ontario  Law  Eeports,  365.)  The  policy  in 
question,  as  originally  issued,  contained  no  restriction  regarding 
change  of  occupation,  residence,  travel  or  service  in  the  militia  or 
army  or  navy  in  time  of  war  or  in  time  of  peace.  It  also  contained 
a  clause  giving  the  privilege  of  reinstatement  in  case  of  lapse, 
reading  as  follows: 

"  Within  five  years  after  default  in  payment  of  premium,  unless 
a  cash  surrender  value  has  been  paid  for  the  policy  or  the  extension 
period  has  expired,  or  if  this  policy  has  not  been  surrendered,  it 
may  be  reinstated  upon  evidence  of  insurability  satisfactory  to  the 
company  and  by  pa5'ment  of  arrears  of  premiums  with  interest  at 
the  rate  of  six  per  cent,  per  annum,  and  by  reinstatement  of  what- 
ever indebtedness  to  the  company  existed  hereon  at  the  date  of 
default,  with  interest  from  that  date." 

The  policy  lapsed,  the  insured  was  examined  for  reinstatement 
and  found  in  good  health,  but  the  company  refused  to  restore 
except  upon  the  condition  that  a  war  clause  providing  for  an  extra 
premium  in  case  of  military  or  naval  service  be  incorporated  in  the 
contract.  The  action  was  brought  to  compel  reinstatement  with- 
out such  condition  under  the  clause  just  quoted.  The  first  question 
involved  was  whether  the  clause  applied,  since  the  policy  having 
been  less  than  three  years  in  force  at  the  time  of  lapse  did  not 
provide  for  any  extended  insurance  and  the  clause  stated  that  the 
policy  could  be  restored  within  five  years  on  evidence  of  insurability 
"unless  .  .  .  the  extended  period  has  expired."  The  court  held 
that  the  clause  applied.  The  second  question  was  whether  the 
insured  was  "  insurable  "  without  elimination  of  the  war  risk.  The 
court  held  that  evidence  of  insurability  had  been  given  and  that 
the  insured  was  entitled  to  reinstatement.  An  extract  from  the 
opinion  reads : 
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"  The  provision  is  that  the  policy  is  to  be  reinstated.  "V^Tiat 
would  be  done  according  to  Mr.  White's  statement  would  be  to 
issue  an  entirely  new  policy  insuring  the  respondent  at  a  different 
and  higher  rate.  If  that  is  what  was  intended  to  be  provided,  the 
intention  should  have  been  clearly  expressed.  Not  only  has  that 
not  been  done,  but  it  seems  to  us  that  the  clause  is  susceptible 
only  of  the  interpretation  which  the  trial  judge  has  put  upon  it, 
and  that  all  that  was  required  to  entitle  the  respondent  to  have  his 
policy  reinstated  was  to  pay  or  tender  the  overdue  premium  with 
interest  and  furnish  proof  that  he  had  an  insurable  interest  in  his 
life  and  was  in  good  health ;  and  that  he  has  done." 

SuKRENDER  CiiARGE : — (Peak  vs.  Mutual  Benefit,  Court  of  Ap- 
peals of  Kentucky,  189  S.  W.  Eep.  195.)  The  policy  in  question 
lapsed  for  non-payment  of  premium  and  there  was  a  loan  upon  the 
policy.  Nearly  a  year  after  the  lapse  the  insured  died.  The  policy 
provided  that  the  balance  of  the  cash  value  over  the  loan  should  be 
applied  to  purchase  extended  insurance  (this  cash  value  was  the  3 
per  cent.  American  Experience  reserve  less  the  surrender  charge 
of  $10  per  $1,000).  The  balance  was  small  and  would  not  have 
purchased  extended  insurance  to  the  date  of  the  insured's  death. 
The  claimant,  however,  contended  that  the  full  3  per  cent,  reserve 
should  be  the  amount  taken  into  consideration  instead  of  the  cash 
surrender  value,  and  the  excess  of  this  reserve  over  the  indebted- 
ness would  have  been  more  than  sufficient  to  carry  the  extended 
term  insurance  to  the  date  of  the  insured's  death.  The  theory 
upon  which  the  full  reserve  for  such  purpose  was  claimed  was  that 
the  Kentucky  statute  did  not  permit  a  surrender  charge  in  de- 
termining the  amount  that  should  be  applied  to  the  purchase  of 
extended  insurance.  The  statute  in  question  provides  for  such 
amount  of  paid-up  insurance  as 

"  according  to  the  company's  pul)lished  tables  of  single  premiums, 
the  net  value  of  the  policy  on  such  anniversary  and  all  dividend 
additions  thereon,  computed  by  the  rules  of  section  116  .  .  .  will 
purchase  as  a  net  single  premium  for  life  or  endowment  insurance 
maturing  and  terminating  at  the  time  and  in  the  manner  provided 
in  the  original  policy.  .  .  .  Provided,  however,  that  any  company 
may  contract  with  its  policyholders  to  furnish  in  lieu  of  the  paid-up 
insurance  provided  for  in  this  section  any  other  insurance  lawful 
in  this  commonwealth  and  of  not  less  value, 

"  The  reserve  for  such  paid-up  insurance  shall  not  be  less  than 
two-thirds  of  the  reserve  of  the  original  policy;  but  any  outstanding 
indebtedness  on  account  of  said  policy  shall  operate  to  reduce  said 
paid-up  insurance  in  proportion  to  its  ratio  to  the  reserve  of  such 
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paid-up  insurance^  computed  by  the  rule  of  section  116  of  the 
act.  .  .  ." 

Section  116  provides: 

"When  the  actual  funds  of  any  life  insurance  company  doing 
business  in  this  commonwealth  are  not  of  a  net  cash  value  eqij^al 
to  its  liabilities,  counting  as  such  the  net  value  of  its  policies, 
which  shall  be  until  the  thirty-first  day  of  December,  1895,  valued 
according  to  the  'American  Experience '  table  rate  of  mortality, 
with  interest  at  4^  per  centum  per  annum,  and  on  and  after  that 
day  shall  be  valued  according  to  the  '  Combined  Experience '  or 
'Actuaries '  table  rate  of  mortality,  with  interest  at  4  per  centum 
per  annum,  it  shall  be  the  duty,  etc.'' 

It  would  seem  that  the  amount  required  by  this  statute  to  be 
applied  to  the  purchase  of  paid-up  or  other  insurance  is  an  amount 
not  less  than  the  reserve  according  to  the  combined  experience 
assuming  interest  at  4  per  cent,  per  annum,  from  which  could  be 
deducted  the  amount  of  indebtedness.  The  indebtedness  in  this 
case,  however,  was  more  than  such  reserve  and,  in  consequence,  it 
would  seem  that  the  statute  did  not  require  any  extended  insurance 
whatever  and  that  the  contract  was  much  more  favorable  than  the 
statute  required. 

However,  the  court  interpreted  the  statute  in  the  way  desired 
by  the  claimant,  that  is,  interpreted  it  as  providing  for  the  credit 
of  the  full  reserve  for  the  policy,  whatever  that  reserve  should  be, 
except  that  it  could  not  be  less  than  the  combined  4  per  cent,  as 
a  minimum,  and  that  it  was  from  this  full  reserve  that  the  indebted- 
ness should  be  deducted  and  the  balance  applied  to  purchase  ex- 
tended insurance.  The  reasoning  of  the  court  in  reaching  such  a 
conclusion  is  shown  in  the  following  extract  from  the  opinion : 

"  The  primary  purpose  of  the  statute  was  to  require  insurance 
companies  to  do  business  upon  a  safe  and  sound  basis  so  that  their 
policyholders  would  be  duly  protected,  and  with  this  purpose  in 
view  it  was  provided  in  section  653  that,  whenever  the  actual  funds 
of  any  life  insurance  company  are  not  of  a  net  cash  value  equal  to 
its  liabilities  when  estimated  at  4  per  cent.,  it  shall  be  the  duty  of 
the  Insurance  Commissioner  to  direct  it  to  discontinue  issuing 
new  policies.  The  effect  of  this  was,  in  substance,  to  say  to  the 
insurance  companies  that  they  must  not  do  business  upon  a  higher 
rate  than  4  per  cent.,  as,  in  the  opinion  of  the  lawmakers,  that  was 
the  minimum  basis  which  was  safe  and  conservative. 

"At  the  time  of  the  passage  of  that  act,  no  life  insurance  com- 
panies in  this  state  were  doing  business  upon  a  less  basis  than  4 
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or  4^  per  cent.,  and  it  was  intended  by  the  act  merely  to  prescribe 
that  as  a  basis  of  ascertaining  the  minimum  reserve,  and  was  not 
in  contemplation  of  the  lawmakers  that  it  might  be  so  construe^ 
in  any  state  of  case  so  as  to  authorize  the  companies  to  use  that 
basis  as  a  pretext  to  enable  them  to  evade  the  provision  prohibit- 
ing a  surrender  charge  on  lapsed  policies." 

It  does  not  seem  as  if  there  were  any  justification  in  the  wording 
of  the  statute  for  the  decision  reached  or  for  the  meaning  attributed 
to  it  by  the  court.  The  statute  provided  for  the  application  of  a 
certain  reserve  in  a  certain  way;  it  did  not  provide  for  the  appli- 
cation of  any  other  reserve  nor  did  it  indicate  in  any  way  in  its 
wording  that  this  was  the  minimum  reserve  to  be  so  applied.  It 
was  an  out-and-out,  unequivocal  and  unambiguous  statement  of 
what  amount  should  be  applied  and,  except  as  the  contract  should 
provide  for  a  larger  amount,  it  does  not  seem  that  there  could 
be  any  question  as  to  what  the  statute  required,  and  under  such 
circumstances,  where  a  contract  does  provide  for  a  larger  amount, 
the  contract  would  govern.  While  this  decision  is  that  of  the  court 
of  last  resort  in  Kentucky,  it  does  not  seem  that  it  will  be  fol- 
lowed or  approved  in  other  jurisdictions. 

Taxation — Are  Peoceeds  of  Policy  Payable  to  Beneficiaey 
Taxable  under  the  Inheritance  Tax? — (Tyler  vs.  Treasurer 
and  Eeceiver  General,  Supreme  Judicial  Court  of  Mass.,  115  N.  E. 
Eep.  300.)  The  statute  provided  that  all  property  which  should 
pass  by  "  deed,  grant  or  gift "  to  take  effect  in  possession,  or  enjoy- 
ment after  the  death  of  the  grantor  should  be  subject  to  a  tax.  The 
question  before  the  court  was  whether  under  the  statute  the  insur- 
ance was  a  "  gift."  The  court  held  that  the  right  of  the  beneficiary 
attached  as  soon  as  the  policy  was  issued,  that  the  insured  retained 
no  ownership,  that  "A  reserved  right  to  change  the  beneficiary 
does  not  affect  the  essential  nature  of  the  rights  of  the  beneficiary 
so  long  as  they  last."  "  The  insured  has  no  title  to  the  amount  due 
on  the  policy.  He  does  not  and  can  not  make  a  gift  of  that.  The 
right  to  that  amount  as  an  instant  obligation  does  not  spring  into 
existence  until  after  his  death." 

"  The  conclusion  is  that  sums  received  by  beneficiaries  in  accord- 
ance with  designations  made  in  contracts  of  insurance  are  not  sub- 
ject to  the  succession  tax. 

"  This  conclusion  is  confirmed  by  the  practical  construction  put 
upon  the  law  by  those  charged  with  the  enforcement  of  the  law 
through  many  years,  a  circumstance  sometimes  entitled  to  con- 
siderable weight." 


108  LEGAL   NOTES. 

An  interesting  point  particularly  in  its  bearing  on  certain  federal 
tax  questions  is  the  statement  in  the  opinion,  "Tax  laws  are  not 
to  be  stretched  beyond  their  reasonable  meaning  but  rather,  in 
cases  of  doubt,  are  to  be  construed  with  some  strictness." 

Necessity  of  Good  Health  when  Policy  is  Delivered: — 
(Goldstein  vs.  New  York  Life  Ins.  Co.,  Supreme  Court  of  N.  Y., 
Appellate  Div.,  162  N.  Y.  Supp.  1880.)  The  insured's  statements 
in  the  application  as  to  previous  ailments  and  consulting  of  physi- 
cians were  not  in  question;  but  after  examination,  and  before  de- 
livery and  payment  for  the  policies,  the  insured  consulted  a  special- 
ist and  was  informed  that  he  would  have  to  undergo  an  operation. 
This  operation  was  performed  about  a  week  after  the  delivery  of 
the  policies  and  the  insured  died.  There  was  apparently  no  agree- 
ment in  the  application  or  policy  that  the  insured  must  be  in 
good  health  at  the  time  of  delivery.  The  lower  court  set  aside  the 
verdict  of  the  jury  for  the  plaintiif,  holding  as  follows : 

"  I  am  of  opinion  that  until  the  contract  became  a  binding  obli- 
gation, so  long  as  the  company  had  the  right  to  withdraw  there- 
from, the  representation  remained  a  continuing  one,  and  if  the 
applicant  acquired  knowledge  of  facts  which  made  his  previous 
representation  false,  the  obligation  rested  upon  him  to  disclose 
those  facts  to  the  comj^any  before  he  accepted  the  policy  and  paid 
the  premium," 

The  Appellate  Division  upheld  this  on  the  trial  judge's  opinion. 
The  trial  court  quoted,  with  approval,  as  follows,  from  the  opinion 
in  Equitable  Life  vs.  McElroy,  83  Fed.  631 : 

"  When  the  representation  of  good  health  and  the  certificate  of 
the  surgeon  have  been  made,  and  the  contract  is  not  immediately 
closed,  but  negotiations  for  it  continue,  .  .  .  the  representation  and 
the  certificate  continue,  and  condition  all  the  proposals  and  the 
ultimate  contract  when  it  is  closed.  They  are  all  made  in  reliance 
upon  the  continued  truth  of  the  representation  and  certificate, 
and  in  the  belief  that  there  has  been  no  material  change  in  the 
health  or  the  probability  of  the  continued  life  of  the  subject." 

Further  extracts  from  the  opinion  are : 

"  If  the  representations,  though  originally  true,  are  known  to 
their  maker  to  be  untrue  at  the  time  when  he  contracts  he  is 
guilty  of  fraudulent  misrepresentations. 

"  The  question  of  when  the  contract  was  consummated  and  be- 
came binding  upon  the  parties  is  in  this  case  determined  by  the 
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words  of  the  application.  It  states:  '1  agree  as  follows:  (1)  That 
the  insurance  hereby  applied  for  shall  not  take  effect  unless  the 
first  premium  is  paid  and  the  policy  delivered  to  and  received  by 
me  during  my  life  time,  and  that  unless  otherwise  agreed  in  writ- 
ing the  policy  shall  then  relate  back  to  and  take  effect  as  of  the  date 
of  this  application.'  This  language,  in  my  mind,  clearly  signifies 
an  intention  that  the  application  for  insurance  shall  not  be  deemed 
to  have  been  accepted  until  the  policy  of  insurance  has  been  de- 
livered to  the  insured  and  the  first  premium  paid,  but,  that  having 
been  done,  unless  otherwise  provided  for  in  writing,  the  date  of 
the  contract  shall  then  be  the  date  of  the  original  application.  It 
certainly  could  not  be  said  that  the  company  was  bound  by  any 
contract  up  to  the  time  when  it  made  a  delivery  of  the  policies 
and  received  notes  for  the  premiums,  and,  had  it  learned  of  the 
physical  condition  of  the  insured  before  that  time  it  could  have 
legally  refused  to  deliver  the  policies.  Likewise  up  to  that  time 
the  insured  was  free  to  cancel  his  application  and  refuse  to  con- 
tract." 

Knowledge  of  Examiner  of  Ailments  of  Applicant: — 
(Brigham  vs.  Mutual  Life  Ins.  Co.,  Supreme  Court  of  Wash.,  163 
Pac.  Eep.  380.)  Washington  has  a  statute  providing  that  no  mis- 
representations made  in  the  negotiations  for  a  policy  of  insurance 
avoid  the  policy  unless  made  with  intent  to  deceive.  The  question 
was  whether  under  this  statute  misstatements  made  in  the  appli- 
cation signed  by  the  applicant  could  avoid  the  policy  when  the 
applicant  had  previously  consulted  the  examiner  with  regard  to  the 
ailments  involved  and  had,  presumably,  communicated  the  pre- 
vious history  in  connection  with  these  ailments  to  the  examiner  in 
such  consultations. 

The  court  held  that  under  these  circumstances  the  misrepresenta- 
tions could  not  avoid  the  policy,  reversing  and  remanding  for  new 
trial  the  judgment  for  the  company  in  the  lower  court. 

An  extract  from  the  opinion  is : 

"  Dr.  Dalton  was  the  agent  of  the  company.  His  knowledge  was 
the  knowledge  of  the  company.  It  could  not  be  held  as  a  matter 
of  law  that  there  was  an  intent  to  deceive  and  withhold  from  Dr. 
Dalton  knowledge  that  he  already  had.  One  is  not  deceived  by  the 
failure  to  disclose  facts  already  within  his  own  knowledge.  For 
this  reason  Dr.  Dalton's  knowledge  of  the  previous  medical  his- 
tory of  the  insured  at  the  time  these  answers  were  given  is  a  vital 
fact  in  this  case  entitled  to  be  shown.  If  there  was  any  intent  to 
deceive  that  intent  must  have  been  present  in  the  mind  of  the 
insured  at  the  time  he  made  his  application  for  insurance.     It 
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might  well  be  inquired  whether  or  not  such  an  intent  was  in  the 
mind  of  the  insured  at  a  time  when  he  had  fully  submitted  himself 
for  such  examination  and  tests  as  the  doctor  desired  to  make  in 
order  to  fully  ascertain  his  condition.  It  is  not  an  unwarranted 
inference  in  order  to  give  Dr.  Dalton  all  the  available  information 
that  the  insured  fully  disclosed  the  history  of  his  case  so  far  as  he 
knew  it.  The  record  discloses  no  intent  to  withhold  any  informa- 
tion from  the  doctor,  but  on  the  other  hand  shows  that  Dr.  Dalton 
well  knew  the  bodily  condition  of  the  insured,  and  was  then  of  the 
opinion  that  nothing  in  that  condition  affected  him  as  a  good  in- 
surable risk." 

Efpect  of  So-called  "Binding  Eeceipt": — (State  ex  rel. 
Equitable  Life  Assurance  Society  vs.  Eobertson  et  al.,  Judges,  Su- 
preme Court  of  Mo.,  191  S.  W.  Eep.  989.)  This  case,  brought  to 
the  supreme  court  on  a  writ  of  certiorari,  reversed  a  judgment  of 
the  Springfield  Court  of  Appeals  (see  T.  A.  S.  A.,  XVII,  77).  The 
ordinary  so-called  form  of  "binding  receipt"  was  given  stating 
that  the  "  contract  shall  take  effect  as  of  the  date  of  this  receipt, 
provided  the  applicant  is  on  this  date  in  the  opinion  of  the  society's 
authorized  officers  in  New  York,  an  insurable  risk  under  its  rules 
and  the  application  is  otherwise  acceptable  on  the  plan  and  for  the 
amount  applied  for."  The  application  was  for  an  ordinary  life 
policy  and  was  approved  for  an  ordinary  life  policy  rated  up  five 
years,  thus  making  a  higher  premium  and  in  particular  making 
the  first  premium,  the  amount  of  which  was  recited  in  the  "  binding 
receipt"  more  than  the  amount  there  stated.  The  insured  com- 
mitted suicide  before  the  rated  up  policy  was  offered  to  him.  The 
Springfield  Court  of  Appeals  had  held,  notwithstanding  the  rating 
up,  that  the  policy  was  issued  on  the  plan  applied  for.  The  Su- 
preme Court  took  decidedly  the  opposite  view,  thus  reaching  a 
decision  which  seems  the  only  logical  one.  An  extract  from  the 
opinion  bearing  upon  this  point  is : 

"the  undisputed  evidence  shows  that  the  company  through  its 
officers  in  New  York  rejected  Kempf's  application  for  the  insurance 
on  the  terms  as  presented  to  it,  and  made  a  counter  proposition  to 
him,  stating  in  substance  that  it  would  insure  his  life  on  the  ordi- 
nary life  plan,  provided  he  would  permit  it  to  add  five  years  to  his 
actual  age  as  stated  in  his  application,  and  to  charge  him  $13J.55 
semi-annual  premiums,  payable  in  advance,  instead  of  $111.25,  as 
stated  in  the  receipt  given  him  by  the  company.  This  counter 
proposition  made  by  the  company  was  never  presented  to  or  acceded 
to  by  Kempf ;  he  having  died  prior  to  the  date  the  policy  reached 
Avery,  the  agent  in  St.  Louis.    Upon  this  state  of  facts  and  under 
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the  authorities  before  cited,  there  was  no  contract,  or,  as  counsel 
state  it,  no  completed  contract,  between  the  parties  for  the  insur- 
ance sued  for;  but  the  Court  of  Appeals,  in  this  case,  held  directly 
to  the  contrary,  and  that  the  beneficiaries  in  the  policy  were  en- 
titled to  a  recovery." 

Waiver  by  Act  of  Agent: — (Williams  vs.  Empire  Life  Ins, 
Co.,  Supreme  Court  of  Ga.,  91  S.  E.  Eep.  44.)  The  agreement  in 
the  application  was  that  the  policy  should  not  take  effect  unless  the 
application  was  accepted  and  the  first  premium  paid  during  "the 
life  and  good  health"  of  the  applicant.  There  was  a  very  strong 
clause  in  the  policy  against  an  agent's  being  able  to  bind  the  com- 
pany. The  policy  was  delivered  by  the  agent  with  knowledge  that 
the  insured  was  ill  with  appendicitis,  but  the  company  was  igno- 
rant of  this  fact.  The  court,  affirming  the  judgment  of  the  lower 
court,  held  that  the  company  was  not  liable. 

Surrender  op  Policy: — (Lockwood,  Executor  of  E.  A.  Canfield, 
vs.  The  New  York  Life  Ins.  Co.,  Supreme  Court  of  IST.  Y.,  Appel- 
late Div.,  161  N.  Y.  S.  700.)  The  policy  in  question,  which  was 
for  a  large  amount,  provided  for  loan  value,  but  it  had  no  cash 
surrender  value  until  1919.  The  insured,  Canfield,  called  at  the 
office  of  the  company  to  talk  over  the  policy  and  in  response  to  his 
request  on  December  7,  1914,  the  company  wrote  him  offering  a 
surrender  value.  On  December  8  the  insured  replied,  stating  that 
he  figured  that  to  continue  to  pay  five  years  more  would  cost  more 
than  he  would  get  and  requested  the  company  to  send  him  a  check 
for  the  surrender  value  of  the  policy.  The  company  replied  that 
the  check  would  be  ready  for  him  on  the  following  day  and  the 
check  was  so  drawn  and  ready  and  the  policy  was  marked  cancelled 
on  the  books.  On  the  following  day,  December  10,  the  insured  met 
with  an  accident  which  caused  his  death,  the  check  never  having 
been  delivered  to  him.  His  executor  brought  suit  for  the  amount 
of  insurance  instead  of  the  surrender  value  on  the  theory  that  the 
policy  had  not  been  surrendered  and  the  company  defended  on  the 
theory  that  the  surrender  had  taken  place. 

The  Appellate  Division,  reversing  the  Appellate  Term,  held  that 
the  surrender  had  been  made,  so  that  the  executor  was  entitled  only 
to  the  surrender  value.  The  court  in  its  opinion  laid  emphasis  on 
the  fact  that  there  was  no  cash  surrender  value  guaranteed  for  the 
time  of  surrender,  so  that  the  agreement  for  surrender  for  a  cer- 
tain sum,  being  offered  by  the  letter  of  the  company  and  being 
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accepted  by  the  letter  of  the  insured,  was  a  novation,  and  that  the 
offer  and  acceptance  of  the  offer  made  the  new  contract  for  sur- 
render complete. 

Suicide: — (Mutual  Life  Insurance  Company  vs.  Love  joy,  Su- 
preme Court  of  Alabama,  not  yet  reported.)  This  was  a  case  of 
reinstatement  after  the  policy  had  been  two  full  years  in  force. 
The  application  for  reinstatement  contained  the  agreement  that  the 
company  would  not  be  liable  should  the  insured  die  by  his  own 
hand,  whether  sane  or  insane,  within  one  year  of  such  placing  in 
force.  The  court  held  that  this  agreement  was  not  binding  because 
it  was  not  made  a  part  of  the  contract  when  the  policy  was  rein- 
stated. The  court  also  held  that  the  reinstatement  did  not  of  itself 
revive  the  original  suicide  clause  to  run  from  the  date  of  rein- 
statement. 

It  did  hold,  however,  that  if  the  insured  committed  suicide  while 
of  sound  mind  the  company  would  not  be  liable,  as  it  was  against 
public  policy  that  it  should  be  liable  in  such  case. 

Exemption  of  Peoceeds  of  Insured's  Policy  from  Liability 
FOR  Debt: — (Farmer's  State  Bank  vs.  Smith,  Supreme  Court  of 
N.  D.,  162  N.  W.  Eep.  302.)  The  question  arose  in  this  case  be- 
cause of  a  state  statute  providing  that  the  proceeds  of  a  life  insur- 
ance policy  payable  to  the  insured's  estate  should  not  be  subject  to 
the  debts  of  the  insured. 

The  policy  was  payable  to  the  estate  of  the  insured  and  the 
question  was  between  the  sole  heir  of  the  insured  and  a  creditor 
bank  as  to  which  was  entitled  to  the  proceeds.  The  contention  of 
the  creditor  was  that  the  statute  violated  the  constitution  of  North 
Dakota  which  exempted  only  personal  property  of  a  reasonable 
amount,  it  being  claimed  that  the  statute  was  an  exemption  law 
and  as  it  did  not  fix  any  limit  on  the  amount  of  insurance  thus 
exempted  from  creditors'  claims  it  was  in  violation  of  the  pro- 
vision of  the  constitution  which  provided  for  exemption  laws  ex- 
tending merely  to  "a  reasonable  amount  of  personal  property." 

The  court  reasoned  as  follows:  if  the  policy  had  been  made  to 
the  insured's  heir  by  name  (that  is  as  a  specified  beneficiary)  it 
would  "certainly  not  have  been  burdened  with  debts  of  the  de- 
ceased " ;  all  that  the  statute  provides  "  is  that  if  made  payable  to 
them  by  the  general  term  'heirs'  or  made  payable  to  'the  repre- 
sentatives '  or  '  estate '  it  shall  in  like  manner  be  considered  a  trust 
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fund."    In  consequence  it  was  held  that  the  policy  passed  to  the 
heir. 

Eeinstatement  : — (Stanyan  vs.  Security  Mutual  Life  Ins.  Co., 
Supreme  Court  of  Vt,  99  At.  Rep.  417.)  This  is  a  case  of  misstate- 
ments in  reinstatement.  The  application  for  reinstatement  con- 
tained the  statement  "  I  hereby  warrant  and  declare  that  I  have  not 
received  or  required  the  service  or  advice  of  any  physician  since  the 
date  of  my  last  payment  to  said  company  except.  .  .  ."  After  the 
word  "except"  no  word  was  filled  in  but  three  irregular  marks 
were  made  with  a  pen.  The  court  held  that  the  marks  could  not  be 
construed  as  equivalent  to  the  word  none  or  no  exception  and  that 
rather  the  application  for  reinstatement  was  "manifestly  incom- 
plete." 

Who  aee  Payees  under  Policy  Payable  to  Wife  or  in  Event 
OF  Her  Death  to  her  Children? — (Burnett  i^s.  Mutual  Life  Ins. 
Co.,  Appellate  Court  of  Ind.,  114  N.  E.  Rep.  233.)  The  wife  died 
before  the  insured  and  one  of  her  children  had  predeceased  her, 
leaving  issue.  The  claim  was  made  that  this  issue  should  receive 
the  share  their  parent  would  have  received  if  their  parent  had  lived. 
The  court  held  that  such  issue  did  not  take  on  two  grounds:  first, 
that  policies  of  insurance  were  to  be  considered  in  accordance  with 
the  principle  of  law  applicable  to  contracts  rather  than  wills,  and 
that,  consequently,  grandchildren  did  not  come  under  the  desig- 
nation "  children,"  there  being  nothing  in  the  policy  giving  any 
construction  to  the  word  "  children "  but  its  ordinary  meaning ; 
second,  that  the  rights  of  a  child  contingent  on  surviving  the  wife 
did  not  pass  to  the  issue  of  such  child  when  such  child  predeceased 
the  wife. 

False  Statements  in  Application: — (Goldstone  vs.  Columbia 
Life  and  Trust  Co.,  District  Court  of  Appeals,  Third  District,  Cal., 
164  Pac.  Rep.  416.)  There  were  false  answers  in  the  application 
but  it  was  contended  that  the  false  answers  were  written  in  the 
application  by  the  agent  of  the  company  without  the  knowledge  or 
connivance  of  the  insured  and  that  the  company  could  not  take 
advantage  of  its  own  wrong.  A  copy  of  the  application  was  a  part 
of  the  policy.  The  insured  retained  this  until  his  death,  over  four 
months  later,  without  notifying  the  company  of  the  falsity  of  the 
answers  to  the  questions.  The  court  affirmed  the  judgment  of  the 
lower  court  in  favor  of  the  company. 
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An  extract  from  the  opinion  is: 

"As  already  seen,  the  policy  was  immediately  delivered  to  Gold- 
stone.  It  was  his  duty  to  read  it,  and  we  must  assume  that  he  did 
so.  He  knew,  therefore,  that  his  application  as  well  as  the  certifi- 
cate of  the  physician,  each  of  which  was  an  integral  part  of  the 
policy  and  the  consideration  therefor,  contained  two  material  and 
vital  statements  that  were  false.  His  legal  and  moral  duty  was 
then  to  notify  the  company  of  the  fraud  that  had  been  attempted. 
By  his  silence  he  virtually  approved  of  the  fraudulent  act  of  the 
agent  and  became  responsible  for  it.  By  his  conduct  he  made 
Levy  his  agent  as  well  as  the  agent  of  the  company,  and  the  for- 
feiture of  the  policy  is  the  price  of  his  folly." 

(Feinberg  vs.  'N.  Y.  Life  Ins.  Co.,  Supreme  Court  of  Pa.,  100 
Atl.  Eep.  538.)  This  case  is  exactly  the  opposite  of  the  preceding 
in  many  of  the  facts.  The  application  was  signed  in  blank  by  the 
applicant  and  filled  in  the  following  day  by  the  agent  from  memo- 
randa made  by  him.  The  medical  report  was  filled  in  by  the 
examiner  and  the  answers  were  not  read  over  to  the  applicant. 
The  applicant  signed  in  Hebrew  and  was  unable  to  read  or  write 
English.  No  copy  of  the  application  was  attached  to  the  policy. 
The  trial  judge  submitted  to  the  jury,  among  other  questions, 
whether  the  answers  written  in  the  application  were  those  made  by 
the  insured.  The  jury  gave  a  verdict  for  the  plaintiff  and  the 
supreme  court  af&rmed  this. 

Eequieement  op  Tendek  of  Peemium  in  Case  Policy  is 
Eendeeed  Void  by  Suicide: — (Aetna  Life  Ins.  Co.  vs.  Doerr,  Ap- 
pellate Court  of  Ind.,  115  N.  E.  Eep.  700.)  The  insured  committed 
suicide  a  little  less  than  three  months  after  the  issue  of  the  policy, 
which  contained  the  clause  "  If  the  insured  shall  commit  suicide 
vdthin  one  year  of  the  date  hereof,  while  sane  or  insane,  this  policy 
shall  be  null  and  void."  The  first  quarterly  premium  was  paid  in 
cash  and  three  notes  were  given  for  the  remaining  three  quarterly 
premiums  of  the  first  year,  none  of  which  was  due  at  the  date  of 
the  insured's  death. 

It  was  contended  that  the  company  in  order  to  avail  itself  of  the 
defense  of  suicide  had  to  tender  back  the  quarterly  premium  re- 
ceived in  cash  and  also  the  notes.  The  court  held  that  the  policy 
was  not  void  from  its  inception  but  became  null  and  void  upon  the 
insured's  suicide  and  that,  in  consequence,  the  company  had  car- 
ried the  risk  for  a  period  and  was  entitled  to  payment  therefor. 
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''We  are  therefore  unable  to  hold  that  the  policy  in  suit  was 
void  from  its  inception,  but  rather  became  void  on  the  suicide  of  the 
insured.  This  being  true,  it  is  apparent  that  appellant  was  not 
required  to  return  the  first  quarterly  premium  paid  in  cash,  in 
order  to  avail  itself  of  the  defense  of  suicide,  under  the  rule  that, 
where  a  life  insurance  company  actually  carries  a  risk,  and  death 
occurs  from  an  excepted  cause,  it  need  not  tender  back  the  pre- 
miums for  prior  periods,  or  the  current  period  during  which  such 
death  occurs,  in  order  to  defend." 

There  was  the  further  contention  that  even  if  the  policy  were 
valid  at  its  inception  no  more  than  the  first  quarterly  premium 
could  be  retained  by  the  company  and  that  the  fact  the  notes  were 
not  tendered  back  promptly  was  a  waiver  by  the  company.  The 
court  commented  upon  the  different  provisions  of  the  policy  show- 
ing that  the  premium  period  was  the  policy  year  and  that  the 
quarterly  payments  were  simply  the  privilege  of  paying  the  annual 
premium  in  installments.  In  this  connection  special  emphasis 
was  laid  upon  the  provision  of  the  policy  for  the  deduction  of  the 
balance  of  the  premiums  to  the  end  of  the  current  policy  year  in 
case  of  death ;  the  court  holding  that  the  premium  was  annual  but 
payable  in  installments.  As  a  consequence  it  was  held  that  the 
company  was  not  under  obligation  to  tender  back  any  portion  of 
the  premium  received  as  a  prerequisite  to  the  right  of  defense. 

Special  interest  is  given  to  this  decision  by  the  fact  that  Indiana 
courts  have  been  very  insistent  upon  the  prompt  tender  back  of 
premiums  as  a  condition  precedent  to  the  defense  that  the  policy 
was  void  from  its  inception. 

Eeturn  of  Premium  when  Policy  Yoid  from  Inception: — 

( Seaback  vs.  Metropolitan  Life  Insurance  Company,  Supreme  Court 
of  Illinois,  113  I^.  E.  Eep.  862.)  The  company  denied  liability 
on  the  ground  that  the  policy  was  void  from  inception,  and  it  was 
contended  that  the  company  had  waived  this  defense  by  not  tender- 
ing back  the  premiums.  The  company,  however,  had  not  refused 
to  return  the  premiums.  The  court  held  that  the  failure  to  return 
the  premiums  was  not  a  waiver  of  the  right  to  defend,  quoting  with 
approval  from  a  previous  case  as  follows: 

"In  Parsons,  Eich  and  Co.  vs.  Lane,  supra,  it  was  held  that, 
when  a  policy  of  insurance  never  attaches  and  no  risk  is  assumed, 
the  insured  may  recover  back  the  premiums  unless  he  has  been 
guilty  of  fraud  or  the  contract  is  illegal,  and  he  is  in  pari  delicto, 
but  that  the  insurer  is  not  obliged  to  return  or  offer  to  return  the 
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premiums  which  have  been  paid  voluntarily  before  notice  of  the 
fact  that  the  policy  is  not  in  force,  as  a  condition  precedent  to 
availing  itself  of  its  defense  to  the  action  on  the  policy.  The  weight 
of  authority  and  reason  support  the  conclusion  of  the  court  in  that 
decision." 

Due  Date  of  Premium: — (Prudential  Insurance  Company  of 
America  vs.  Stewart,  Circuit  Court  of  Appeals,  Ninth  Circuit,  237 
Fed.  Eep.  70.)  The  policy  issued  bore  the  date  February  19,  1915, 
but  was  delivered  April  15,  1915,  on  which  date  the  first  quarterly 
premium  was  paid.  The  insured  died  on  July  19,  1915,  without 
the  second  quarterly  premium  having  been  paid.  The  question 
whether  the  policy  was  in  force  or  not  at  the  date  of  the  insured's 
death  depended  upon  whether  the  quarterly  premium  paid  was 
for  the  three  months  from  April  15  or  from  February  19.  The 
policy  contained  the  provision : 

"  Premium : — Twelve  and  70/100  dollars,  payable  on  the  de- 
livery of  this  policy  and  thereafter  quarter-annually  at  the  home 
office  of  the  company,  or  as  provided  under  the  heading  ^  Pro- 
visions '  on  the  second  page  hereof,  in  exchange  for  the  company's 
receipt  on  or  before  the  nineteenth  day  of  February,  May,  August 
and  November  in  every  year  during  the  continuance  of  this  policy." 

The  court  held  that  the  contract  contained  two  inconsistent  pro- 
visions: one  that  the  premium  was  to  be  payable  on  delivery  and 
quarterly  thereafter;  the  other  that  premiums  were  to  be  paid  on 
the  19  th  day  of  February,  May,  August  and  November  each  year, 
and  that,  inasmuch  as  the  contract  was  fairly  susceptible  of  two 
different  constructions,  it  should  be  construed  against  the  company 
in  favor  of  the  policyholder,  thus  resulting  in  the  policy's  being  in 
force  at  the  time  of  the  insured's  death. 

Application  of  Dividends  to  Pay  Premiums: — (Mutual  Life 
Ins.  Co.  vs.  Henley,  Supreme  Court  of  Arkansas,  188  S.  W.  Eep. 
829.)  The  policy  lapsed  for  non-payment  of  premium.  Some  ten 
days  after  the  expiration  of  the  days  of  grace  a  check  was  mailed  to 
the  company  for  the  annual  premium  less  the  dividend.  The  com- 
pany refused  to  accept  this  but  urged  that  the  insured  take  steps 
to  reinstate  the  policy  by  means  of  a  satisfactory  certificate  of 
health.  No  action  was  taken  by  the  insured  and  about  two  months 
later  the  insured  died. 

The  court  held  that  the  company  having  the  amount  of  the  divi- 
dend (which  was  a  cash  dividend)  in  its  hands  should  have  applied 
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this  to  the  payment  of  the  quarterly  premium  which  it  was  a 
little  more  than  sufficient  to  pay  and  that  consequently  the  policy 
was  in  force  at  the  time  of  the  insured's  death. 

The  premium  payable  under  the  policy  was  an  annual  premium, 
but  the  policy  as  part  of  the  contract  gave  the  right  to  change  pay- 
ments to  semi-annual  or  quarterly  "  provided  such  change  is  made 
on  any  anniversary  of  the  date  of  this  policy."  In  the  course  of 
the  opinion  the  court  stated  that  it  must  not  be  presumed  that  a 
policyholder  would  object  to  the  company's  applying  the  dividend 
to  the  payment  of  a  quarterly  premium  and  thus  preventing  any 
forfeiture  of  the  policy.  In  this  the  court  apparently  passed  over 
the  fact  that  the  contract  gave  the  company  no  right  to  so  apply 
the  dividend  but  rather  provided  that  if  no  other  election  were  made 
the  dividend  was  payable  in  cash ;  from  which  it  follows  that  if  the 
company  did  so  apply  the  dividend  and  the  insured  did  not  consent 
he  would  still  have  the  right  to  the  dividend  in  cash,  which  would 
mean  that  the  company  would  pay  the  dividend  twice  over,  once  in 
the  insurance  it  gave  and  a  second  time  by  the  paying  of  the  cash. 

Assignment: — (Eltonhead  vs.  Travelers  Ins.  Co.,  Supreme 
Court  of  N.  Y.,  Appellate  Div.,  163  K  Y.  Supp.  838.)  The  policy 
in  question  had  been  assigned  to  a  third  party  in  the  usual  way. 
The  insured's  wife  claimed  by  a  prior  oral  assignment.  The  con- 
tract contained  a  statement  that  an  assignment  should  be  not  bind- 
ing to  the  company  unless  made  in  writing  and  a  duplicate  was 
furnished  to  the  company.  The  suit  was  at  law  and  the  third  party 
was  in  another  state  and  could  not  be  joined  in  the  action. 

The  court  held  that  the  provisions  of  the  policy  as  to  assignment 
not  having  been  fulfilled  in  the  claimed  assignment  to  the  wife 
and  as  another  party  claimed  under  an  assignment  which  was  in 
accordance  with  the  provisions  of  the  policy  the  wife  could  not 
prevail. 

FOKFEITURE    OF    POLICY    FOR    NoN-PaYMENT    OF    PREMIUM: — 

(Friend  vs.  Southern  States  Life  Ins.  Co.,  Supreme  Court  of  Okla- 
homa, 160  Pac.  Eep.  457.)  The  policy  in  this  case  contained  no 
provision  stating  that  it  would  be  forfeited  in  case  of  non-pa}Tnent 
of  premiums.  The  first  annual  premium  was  paid,  and  the  second 
was  not  paid.  The  contention  was  that  under  the  terms  of  the 
policy  it  continued  notwithstanding  the  non-payment  of  the  pre- 
mium.   The  court  adopted  this  view,  holding  that  it  was  in  force  at 
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the  death  of  the  insured,  and  holding  that  a  policy  did  not  go  out 
of  force  by  the  non-payment  of  premium  when  due,  unless  there  was 
an  affirmative  provision  in  the  policy  for  forfeiture  in  case  of  non- 
payment of  premium. 

Peemium  ISTotice: — (Priest  vs.  Bankers  Life  Association  of  Des 
Moines,  Iowa,  Supreme  Court  of  Kansas,  161  Pac.  Eep.  631.)  The 
case  arose  under  a  Kansas  statute  providing  that  before  any  can- 
cellation or  forfeiture  of  a  policy  could  be  made  for  non-payment  of 
premium,  the  company  should  notify  the  holder  that  the  premium 
was  due  and  unpaid,  giving  certain  particulars  in  regard  to  it,  and 
that  the  policyholder  would  have  the  right  within  thirty  days  to 
pay  the  premium.  The  court  held  that  this  statute  required  that 
the  time  for  payment  of  premium  must  be  passed  before  such  notice 
could  be  sent  out,  so  that  under  a  policy  providing  for  thirty  days 
of  grace,  the  notice  could  not  be  sent  out  until  after  the  thirty  days 
had  expired.  Since  the  notice  gives  another  thirty  days,  the  efEect 
of  this  statute  thus  interpreted  is  to  give  sixty  days  of  grace. 

The  judgment  against  the  company  was  reversed  and  remanded 
on  the  grounds  that  the  policy  in  question  was  issued  before  said 
statute  was  in  eSect  and  that  such  statute  could  not  change  the 
obligation  of  the  contract. 

Premium  Notice: — (Loyal  Protective  Insurance  Co.  vs.  "Walker, 
Supreme  Court  of  Arkansas,  189  S.  W.  Eep.  1050.)  The  question 
was  whether  the  policy  had  lapsed  in  view  of  the  fact  that  according 
to  the  finding  of  the  jury  no  premium  notice  had  been  sent.  The 
statute  did  not  contain  a  requirement  for  sending  of  the  premium 
notice,  but  when  the  insured  was  accepted  as  a  member,  a  letter  was 
written  by  the  secretary  of  the  insurance  company  stating  '^'your 
quarterly  premiums  will  be  due  ...  in  each  year  and  notice  for 
the  same  will  be  sent  you  thirty  days  in  advance."  The  court  held 
that  under  these  conditions,  the  sending  of  the  notice  was  required. 

Misstatement  in  Application: — (National  Council  Knights 
and  Ladies  of  Security  vs.  Owen,  161  Pac.  Eep.  178.)  The  appli- 
cation asked  the  question  "  Have  you  or  have  3'ou  ever  had  any  of 
the  following  diseases  or  symptoms  or  any  disease  of  the  following 
named  organs :  '  Kidneys,  disease  of ; '  ^  Liver,  disease  of ; '  '  Loss 
of  consciousness,' "  to  all  of  which  the  applicant  answered  "  No." 
Further,  there  was  a  question  "Have  you  had  any  illness,  consti- 
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tutional  disease  or  injury  during  the  past  five  years  requiring  the 
services  of  a  physician  or  surgeon,"  to  which  the  applicant  answered 
"No."  It  was  claimed  that  the  applicant  had  been  unconscious 
for  a  long  time  and  that  he  had  been  treated  for  disease  of  the  kid- 
neys within  a  few  days  prior  to  signing  the  application.  The  court 
held  that  "disease"  referred  to  in  the  application  was  evidently 
"  some  affliction  of  a  serious,  permanent  nature  and  does  not  include 
a  slight  or  temporary  affliction"  and  quoted  from  opinions  in  a 
number  of  different  cases  indicating  that  the  ailment  must  be  of  a 
serious  character  to  come  under  the  expression  "  disease." 

It  seems  as  if  in  this  case  the  court  had  adopted  an  extreme  mean- 
ing of  the  words  used  in  the  application  since  it  is  hardly  possible 
that  such  things  as  those  in  question,  namely,  loss  of  consciousness 
for  a  long  period,  or  disease  of  the  kidneys  for  which  the  insured 
was  treated,  could  logically  be  regarded  as  trivial,  particularly  when 
there  was  a  separate  question  as  to  loss  of  consciousness.  The  case 
also  illustrates  the  necessity  of  making  clear,  and  doubly  clear,  and 
absolutely  definite  in  all  respects,  so  far  as  it  is  possible  to  do  so, 
every  question  in  the  application. 

Eight  to  Change  Beneficiary — Bankruptcy: — {In  re  Sam- 
uels, U.  S.  Circuit  Court  of  Appeals,  237  Fed.  Eep.  796.)  In  this 
case  there  was  no  question  of  exemption  under  state  statutes.  The 
policies  were  payable  to  the  insured's  sister  and  his  niece  with  res- 
ervation of  the  right  to  change  the  beneficiary.  The  court  held 
that  "none  of  the  policies  in  question  is  payable  to  the  bankrupt 
or  to  his  estate  "  and  in  consequence  that  the  trustee  did  not  take. 

Eight  to  Change  Beneficiary — Bankruptcy: — (Malone  vs. 
Cohn,  U.  S.  Circuit  Court  of  Appeals,  236  Fed.  Eep.  882.)  The 
policies  in  question  were  payable  to  the  insured's  wife  as  beneficiary 
but  the  right  was  reserved  to  the  insured  to  change  the  beneficiary. 
The  court  held: 

"  The  bankrupt's  complete  dominion  over  such  a  policy  makes  it 
his,  and  it  passes,  with  the  rest  of  his  property,  to  his  trustee,  sub- 
ject only  to  the  right  conferred  on  the  bankrupt  by  the  proviso  to 
the  section  just  quoted." 

(The  right  last  referred  to  is  the  right  to  redeem  on  payment  of  the 
cash  surrender  value.) 
These  two  cases,  decided  in  different  jurisdictions,  illustrate  the 
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divergence  of  opinion  in  the  Federal  courts  on  the  question  of  what 
effect  the  right  to  change  the  beneficiary  has  upon  the  title  of  a 
policy  of  a  bankrupt.  Until  the  United  States  Supreme  Court  has 
definitely  passed  upon  the  question,  determination  in  any  particular 
case  must  depend  upon  the  Federal  judicial  Circuit  in  -which  the 
bankrupt  is  domiciled. 

Death  "Directly  or  Indirectly"  Caused  by  War: — (Coxe 
vs.  Employers'  Liability  Assurance  Corporation,  King's  Bench  Divi- 
sion, Great  Britain,  Law  Eeports,  1916,  2  K.  B.  634.)  The  words 
"  directly  or  indirectly  "  are  used  in  many  war  clauses  in  this  coun- 
try. Consequently  this  decision  in  Great  Britain  is  of  considerable 
interest,  showing  the  legal  interpretation  of  the  words  in  such  con- 
nection. The  polic}''  was  subject  to  the  condition  that  it  did  not 
insure  against  death  "  directly  or  indirectly  caused  hj,  arising  from, 
or  traceable  to  .  .  .  war."  The  insured  was  in  the  territorial  force 
and  a  section  of  the  country  being  in  a  state  of  war  it  became  nec- 
essary to  protect  the  South  Eastern  Eailway  by  means  of  guards 
along  the  line  and  this  duty  at  Folkestone  Junction  was  assigned 
to  the  insured  and  it  was  necessary  for  him  to  walk  alongside  the 
rails,  which  was  a  place  where  the  general  public  had  no  right  to 
be.  The  insured  was  killed  while  so  performing  his  duties  at  night, 
by  being  run  down  by  an  engine  or  train.  In  normal  times  the 
place  would  have  been  illuminated  to  some  extent  by  lights,  but  at 
the  time  of  the  accident  the  lights  were  obscured  in  compliance  with 
regulations  under  the  Defence  of  the  Eealm  Act,  1914. 

An  arbitrator  held  that  death  was  traceable  to  war  and  that  the 
plaintiff  was  not  entitled  to  recover  from  the  defendant.  The  court 
upheld  this,  for  the  reasons  shown  in  the  following  extract  from 
the  opinion : 

"  But  I  am  unable  to  hold  that  any  principle  excludes,  upon  these 
facts,  a  possible  finding  by  the  arbitrator  that  war  was  the  indirect 
cause  of  this  accident.  If  war  had  merely  placed  Captain  Ewing 
in  a  position  not  specially  exposed  to  any  danger,  and  in  that  posi- 
tion a  particular  incident  not  connected  with  war  caused  his  death, 
I  think  that  most  probably  in  that  case  the  matter  would  not  come 
within  the  condition.  For  instance,  suppose  that,  in  connection 
with  the  war,  the  assured  had  gone  to  a  military  camp  not  in  any 
way  especially  exposed  to  lightning,  but  where  lightning  had  struck 
and  killed  him,  I  should  be  disposed  to  think  that  the  war  was  so 
remote  from  the  death  that  in  that  case  it  could  not  be  said  that  the 
death  was  indirectly  caused  by  the  war.    If,  however,  the  war  had 
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placed  the  assured  in  a  position  specially  exposed  to  danger,  as  for 
instance  in  a  place  where  he  was  specially  exposed  to  being  struck 
by  lightning — if  such  a  place  can  be  conceived — and  he  was  there 
struck  and  killed  by  lightning,  it  appears  to  me  to  be  a  question  of 
fact,  not  of  constraction,  whether  the  death  was  indirectly  caused 
by  war. 

"  In  the  present  case  the  arbitrator  has  found,  as  a  fact,  that  the 
assured's  death  was  indirectly  traceable  to  war;  and  it  is  clear  upon 
the  facts  that  he  was  placed  in  a  position  of  special  danger — namely, 
he  had  to  be  about  the  railway  line  performing  his  military  duties 
at  night  with  the  lights  turned  down,  in  consequence  of  war,  and 
while  doing  his  military  duties  in  that  position  of  special  danger 
he  was  killed  by  reason  of  the  special  danger  which  prevails  at  that 
particular  place  and  to  which  he  was  exposed  by  reason  of  his  mili- 
tary duties.  In  those  circumstances  I  am  unable  to  hold  that  the 
arbitrator  could  not  reasonably  find,  as  a  matter  of  fact,  that  the 
death  was  indirectly  caused  by  war.  In  my  judgment  it  was  a  matter 
for  him  to  find,  and  not  for  me.  I  could  only  interfere  with  his 
finding  if  upon  the  facts  he  could  not  upon  the  true  construction 
of  the  condition  come  to  the  conclusion  at  which  he  arrived.  I  must 
therefore  find  in  favor  of  the  defendants." 
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Abstract  of  the  Discussion  or  Papees  Read  at  the 
Peevious  Meeting. 

TOTAL    AND    PERMANENT    DISABILITY    BENEFITS MERVYN    DAVIS. 

VOL.  XVII,  PAGE  211. 
ME.  J.  BURNETT  GIBB : 

The  paper  presented  by  Mr.  Davis  is  without  doubt  the  most 
complete  paper  on  the  subject  of  total  and  permanent  disability 
that  has  yet  appeared  in  the  Transactions.  It  is  especially  valuable 
to  students,  as  it  gives  formulas  for  nearly  all  of  the  total  and  per- 
manent disability  benefits  offered  by  the  life  companies.  Such 
benefits  enable  the  life  companies  to  give  a  broader  service  to  policy- 
holders and  therefore  they  are  likely  to  become  a  permanent  part 
of  the  policy  contract.  For  this  reason  and  because  it  is  probable 
that  further  developments  in  this  subject  will  be  mainly  along  the 
line  of  constructing  tables  from  the  experience  of  the  companies, 
which  will  require  the  lapse  of  a  number  of  years  before  satisfactory 
statistics  are  available,  it  seems  a  particularly  appropriate  time  for 
the  appearance  of  a  paper  which  can  be  referred  to  as  a  resume  of 
the  subject.  Mr.  Davis  has  shown  himself  to  be  exceptionally  well 
fitted  for  the  task  of  writing  such  a  paper,  and  the  few  remarks  I 
have  to  offer  are  presented  largely  as  an  amplification  of  certain 
points. 

One  point  which  it  seems  worth  while  to  enlarge  somewhat  is 
the  method  of  valuing  the  benefit  on  disabled  lives  where  such 
benefit  consists  either  in  paying  the  face  of  the  policy  in  instal- 
ments with  any  balance  of  the  face  payable  at  death,  or  in  giving  a 
benefit  equivalent  to  maturing  the  policy  for  its  face.  The  author's 
method  of  treatment  is  to  consider,  for  theoretical  purposes,  that 
the  regular  insurance  reserve  may  be  separated  into  two  parts — 
the  reserve  on  active  and  the  reserve  on  disabled  lives.  For  ex- 
ample on  the  Ordinary  Life  plan,  the  separation  would  be  repre- 
sented by  1 — (ttj;  +  (^)a"+„  and  1 — {ttx -\-  d)B.l+„  on  active  and 
disabled  lives,  respectively.  The  sum  of  this  regular  insurance  re- 
serve and  the  value  of  the  additional  benefit  given  would,  at  the 
end  of  the  policy  year  in  which  disability  occurs,  be  as  the  author 
states,  1  in  the  case  of  the  maturity  benefit,  and  in  the  case  of  the 
instalment  benefit  a  series  of  t  single  payment  endowment  insur- 
ances on  a  disabled  life,  namely. 
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Passing  by  the  maturity  benefit,  which  is  fully  treated  by  the 
author,  we  may  deduce  the  foregoing  formula  for  the  value  of  the 
instalment  benefit  as  follows:  the  value  at  the  end  of  the  year  in 
which  disability  occurs,  of  the  waiver  of  premiums  and  of  the  loss 
of  interest  to  the  company  is 

''  -^x+n 

=   TTx    •   a.r+„  +  7  (^  •    ax+n  ~  ai^-rejl]    ~   ^x-{-n:  2|    ~    *  '  '  Q'X+n  :i-l|) 

and  when  we  add  to  this  the  regular  insurance  reserve  for  a  dis- 
abled life  of 

1  -  (ttx  +  d)aUn 
we  have 

1  —  7  (ax+n:Tl  +  ax+n:T|  +  •  •  •  +  ai+„.^) 
which  will  reduce  to 

-  (1   +  AUn..T]    +  Ai+n.J]    -\ h  Ai+n:t^\) 

as  above. 

These  two  forms  of  disability  benefits  require  special  study,  be- 
cause they  have  one  big  point  of  difl'erence  from  the  other  forms  in 
that  the  disabled  insured  passes  o£E  from  the  company's  books  as  an 
insurance  risk  and  is  not  retained  (as  a  disabled  policyholder) 
until  his  contract  becomes  a  claim.  In  the  paper  by  Mr.  Hunter, 
to  which  the  author  refers,  it  is  pointed  out  that,  in  order  to  com- 
ply with  the  accepted  standards  of  valuation,  we  must  carry  the 
regular  insurance  reserve  of  1  —  (TTa  +  ^J^x+n  o^i  all  risks,  instead 
of  1 — {7rx-\-  d)sCl+„  on  active  risks  and  1 — {ttx -{-  d)a,l^_^  on  dis- 
abled risks,  as  assumed  in  the  discussion  above.  This  being  the 
case,  the  total  reserve  on  a  disabled  risk  would  be  insufiicient  by 
the  difference  between  1  —  (tt^ -}- (Z)a_J^_„  and  1 — (7ra;  +  ^)a^+„ 
to  provide  the  instalment  or  maturity  benefit  under  discussion  and 
the  deficit  of  (ffa,  +  ^)  (^x+» — ^l+,i)  must  be  met  from  the  gen- 
eral surplus  or  from  one  of  the  special  funds  of  the  company.  If 
it  is  to  be  met  from  a  special  fund,  it  would  seem  proper  that  it 
should  be  charged  to  a  mortality  fund,  the  justification  being,  in 
any  event,  that  the  transaction  is  in  the  nature  of  granting  a  special 
surrender  value  in  order  to  get  a  bad  insurance  risk  off  the  books. 

An  important  point  raised  by  the  author  is  with  regard  to  the 
mortality  among  disabled  lives  and  the  adequacy  of  reserves  on 
such  lives  according  to  the  present  standards.  It  seems  a  reasonable 
and  natural  assumption  that  the  mortality  among  disabled  lives 
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in  life  companies  would  ultimately  tend  toward  that  of  the  general 
population,  but  it  will  of  course  be  several  years  before  proper  sta- 
tistics will  be  available  to  corroborate  this  assumption.  Companies 
that  give  such  forms  of  benefits  as  get  the  disabled  lives  off  the 
books  within  a  comparatively  short  period  will,  obviously,  be  very 
little  affected  by  a  change  in  the  ultimate  annuity  values  on  dis- 
abled lives,  but  on  the  other  hand  the  disability  experience  of  such 
companies  will  never  add  to  our  knowledge  of  what  such  ultimate 
values  should  be.  In  companies  however  where  the  disability  clause 
includes  forms  of  permanent  and  total  disability  which  will  not 
necessarily  shorten  life,  such  for  instance  as  insanity,  and  par- 
ticularly where  the  benefit  granted  is  in  the  form  of  a  disability 
annuity,  the  determination  of  accurate  ultimate  annuity  values  is 
of  considerable  importance. 

With  respect  to  the  modified  benefits  given  at  the  older  ages, 
consisting  of  a  waiver  of  premium,  subject  to  a  corresponding  re- 
duction of  the  sum  insured,  the  author  presents  two  methods  of 
deducing  the  formulas  for  such  benefits.  By  the  first  method  the 
premium  waived  each  year  is  for  the  full  original  amount  of  in- 
surance. By  the  second  method  the  premium  waived  each  year  is 
proportionate  to  the  reduced  amount  of  the  insurance  remaining  in 
force  from  year  to  year.  This  reduced  amount  is  expressed  by  the 
author  as  (1  —  ttxY.  I  should  like  to  point  out  that  while  this 
seems  a  good  practical  way  of  determining  the  reduction  in  the  sum 
insured  tjecause  of  the  fact  that  it  is  more  easily  explained  to  the 
policyholder,  it  is  subject  to  criticism  when  we  consider  it  from 
the  strictly  mathematical  point  of  view.  A  more  accurate  method 
would  be  to  base  the  premium  to  be  waived  each  year  on  the 
amount  of  insurance  which  will  remain  in  force  after  such  premium 
has  been  waived.     The  amount  calculated  in  this  way  would  l)e 

The  expression  given  b}''  the  author  bases  the  pre- 


\1  +  TT  J 


mium  waived  on  the  amount  of  insurance  during  the  policy  year 
just  elapsed,  the  new  expression  on  the  amount  during  the  policy 
year  just  being  entered  upon.  In  either  case  the  methods  used  in 
calculating  rates  and  reserves  would  be  the  same,  the  amounts  of 
insurance  being  represented  by  a  geometrical  progression,  but  the 
results  obtained  would  be  slightly  different. 

As  a  practical  proposition  I  believe  the  granting  of  old-age 
benefits  is  undesirable.  The  proportion  of  cases  which  will  require 
modification  of  sums  insured,  non-forfeiture  values  and  dividends 
is  likely  to  be  large  and  add  considerably  to  the  overhead  expense. 
Moreover  the  claims  will  be  similar  to  those  of  sickness  lienefits 
with  the  accompanying  difficulties  of  deciding  which  are  proper 
and  legitimate. 

Mr.  Davis's  paper  impresses  one  with  the  fact  that  the  develop- 
ment of  disability  benefits  in  connection  with  policies  of  life  in- 
surance has  proceeded  rapidly  within  recent  years — so  rapidly  in 
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fact  that  legislation  has  had  difficulty  in  keeping  pace  with  the 
progress  of  the  companies.  The  two  states  where  statutory  recog- 
nition of  the  latest  form  of  benefit — the  disability  annuity — seemed 
necessary,  however,  have  already  granted  such  recognition,  and  it 
may  be  well  to  note  that  in  the  state  of  Wisconsin  the  yearly  an- 
unity  payment  has  been  limited  to  10  per  cent,  of  the  sum  insured. 

ME.    MEEVYN   DAVIS: 
(aUTHOE's  EEVIEW  of  DISCUSSIOiSr.) 

Mr.  Gibb  has  furnished  an  interesting  illustration  of  the  con- 
nection between  the  value  of  the  instalment  benefit  and  the  regular 
ordinary  life  reserve  on  a  disabled  life,  giving  a  mathematical 
demonstration  of  the  fact  that  the  loss  due  to  a  claim  in  any  year 
together  with  the  terminal  reserve  on  a  policy  on  a  disabled  life  is 
equal  to  the  reserve  required  under  the  instalment  benefit. 

It  occurs  to  me  that  a  further  illustration  of  the  method  used 
on  pages  224  and  227  may  be  of  interest.  The  net  extra  single 
premium  required  to  mature  a  term  policy  at  disability  (given  in 
formula  (29))  may  be  developed  by  this  method  in  the  following 
way. 

In  the  event  of  disability  occurring  in  the  (t-\-l)th.  year,  the 
loss,  payable  at  the  end  of  that  year,  is  the  difference  between  the 
face  value  of  the  policy  and  the  terminal  reserve.  Hence  the  re- 
quired single  premium 


2^)^+'+^  •  III,  •  r.+  .[l-^(iTw):^:r7zn  +  rl^  '  al+t+i :^^^i^\] 


X  {dNU,+^  +  MUr.  +  7ri;n(iV:+,+i  -  .¥•+„)} 
since  Z):+„  =  dNi^,^  +  Mi^„ 

_    (tTx^    +  a)  J^    x+t+l       laa  i 

—  J\aa  ■""  l-x+t        Ix+t       "j:-1-<  +  1  n— «— 1  1 

■     ^x+ny    x+t-^l         jaa 


T\aa    ■"  ^  'x+ 1  •  x-k-t  T\i 

^x  -^x+(  + 


=  (7r_,-|  +  rf)a^;^rn  + ^ 
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In  the  same  way,  the  single  premium  for  the  waiver  benefit  under 
an  ordinary  life  policy  may  be  written 


which  readily  reduces  to 
J. 


i:if+'+' '  IZ,  '  r,^,K+t+i  -  ^.    or    ttX 


From  these  considerations  it  appears  that  our  calculations  of  the 
premiums  for  disability  benefits  imply  that  the  general  reserve 
liability  is  to  be  divided  into  two  parts,  that  held  for  active  lives 
and  that  for  disabled  lives,  and  that  brings  us  to  another  interesting 
point  raised  by  Mr.  Gibb.  So  long  as  the  policies  on  disabled 
lives  are  continued  in  force  the  reserves  determined  in  this  way  will 
be  equivalent  to  the  regular  American  Experience  reserve,  pro- 
vided the  rate  of  disability  experienced  has  been  that  shown  by  the 
combined  table ;  the  reserve  on  the  American  Experience  is  too  low 
for  the  disabled  lives  but  this  deficit  is  exactly  offset  by  the  excess 
reserve  carried  on  the  active  lives.  Where,  however,  the  policy  is 
terminated  at  disability,  the  deficit  referred  to  must  be  actually 
charged  off,  the  apparent  loss  being  offset  by  the  excess  reserves 
held  on  the  business  remaining  in  force. 

For  convenience  of  reference  I  should  like  to  add  that  in  my 
paper  I  have  used  throughout  the  open-faced  form  of  Nx  and  that 
Nx  is  to  be  taken  as  equal  to  Dx  -\-  Dx+x  +  etc. 

In  conclusion  I  wish  to  thank  Mr.  Gibb  for  his  very  favorable 
criticism  of  my  paper  and  for  drawing  my  attention  to  the  fol- 
lovidng  errata: 

Page  226,  11th  line  from  the  bottom, 

dal+„     should  be    d  •  a*+„. 

Page  233,  line  4,  read  {x-{-t  —  z  —  l)  for  {x-{-t  —  z-^l). 

Page  234,  4th  line  from  bottom,  read  "  n  "  instead  of  "  m." 

Page  235,  7th  line,  the  factor  -=r^  should  appear  in  front  of 

z 

the  summation  sign  in  formula  (58). 
Page  239,    "Cll     should  read  25.6028. 
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THE  EEVENUE  LAW  OF  THE  UNITED  STATES,  APPKOVED  SEPTEMBER  8, 

1916,  AS   IT  AEFECTS   LIFE   INSURANCE   COMPANIES 

EDWARD  E.  RHODES. 

VOL.   XVII,   PAGE   241. 

MR.  WENDELL  M.   STRONG  I 

A  discussion  of  Mr.  Ehodes's  paper  migiit  well  limit  itself  to  the 
two  letters  "  0.  K."  I  shall,  however,  take  the  opportunity  to 
speak  briefly  in  a  way  that  is  not  really  a  discussion  of  the  paper 
of  a  point  in  the  new  Income  Tax  Law ;  that  is,  the  question  of  the 
position  of  deferred  dividends.  There  are  two  provisions  in  the 
law  that  might  be  regarded  as  affecting  this  question.  They  are: 
"...  and  life  insurance  companies  shall  not  include  as  income 
in  any  year  such  portion  of  any  actual  premium  received  from  any 
individual  policyholder  as  shall  have  been  paid  back  or  credited  to 
such  individual  policyholder,  or  treated  as  an  abatement  of  pre- 
mium of  such  individual  policyholder,  within  such  year." 

In  the  paragraph  regarding  deductions  to  ascertain  the  amount 
of  net  income,  among  the  deductions  allowed  are  the  following: 
" .  .  .in  the  case  of  insurance  companies,  the  net  addition,  if  any, 
required  by  law  to  be  made  within  the  year  to  reserve  funds  and 
the  sums  other  than  dividends  paid  within  the  year  on  policy  and 
annuity  contracts." 

The  claim  has  been  made  that,  under  the  former  of  the  clauses, 
both  annual  and  deferred  dividends  can  be  excluded,  and  there 
seems  to  be  good  reason  for  this  contention,  although  the  clause  is 
far  from  clear  in  its  wording.  The  Department,  however,  has  ruled 
against  this  as  regards  deferred  dividends  and  final  determination 
can  be  made  only  by  the  court  of  last  appeal.  I  shall  not  speak  of 
this  clause. 

The  second  clause  quoted,  however,  provides  among  the  de- 
ductions that  insurance  companies  may  make  in  order  to  ascertain 
their  net  income  "  sums  other  than  dividends  paid  within  the  year 
on  policy  and  annuity  contracts."  There  is  only  one  exception  to 
including  all  sums  paid  on  policy  contracts  as  deductions.  This 
exception  is  "  dividends."  Now  we  are  accustomed  to  speak  of  the 
refund  made  to  the  policyholder  under  participating  policies  as 
''  dividends,"  although  aware  that  it  is  a  misnomer  and  that  these 
sums  are  not  dividends  at  all  in  the  proper  sense  of  the  word, 
which  fact  has  been  recognized  in  the  courts.  The  income  tax  law, 
however,  defines  what  are  dividends  under  that  law  as  follows: 


128  EEVENUE  LAW   OF  UNITED   STATES. 

"Provided,  That  the  term  "^dividends'  as  used  in  this  title  shall 
be  held  to  mean  any  distribution  made  or  ordered  to  be  made  by  a 
corporation,  joint-stock  company,  association,  or  insurance  com- 
pany, out  of  its  earnings  or  profits  accrued  since  March  first,  nine- 
teen hundred  and  thirteen,  and  payable  to  its  shareholders,  whether 
in  cash  or  in  stock  of  the  corporation,  joint-stock  company,  asso- 
ciation, or  insurance  company,  which  stock  dividend  shall  be  con- 
sidered income,  to  the  amount  of  its  cash  value."  Thus,  the  word 
"dividend"  is  a  '"distribution  made  by  a  corporation  ...  or  in- 
surance company  and  payable  to  its  shareholders."  One  of  the 
essential  elements,  then,  in  a  dividend  is  that  it  is  payable  to  share- 
holders. If  there  are  no  shareholders,  there  can  be  no  dividends, 
and  something  that  is  payable  to  other  than  a  shareholder  could 
not,  according  to  this  definition,  be  a  dividend.  A  consequence  is 
that,  under  the  terms  of  the  income  tax  law,  there  are  no  such 
things  as  dividends  on  policy  contracts  in  an  ordinary  insurance 
company.  The  law  thus  specifically  takes  the  stand  recognized  as 
the  correct  one  by  those  acquainted  with  insurance  that  sums  paid 
as  participation  under  a  participating  policy  could  not  properly  be 
called  "  dividends."  Furthermore,  it  is  significant  that  in  the  first 
clause  quoted  above  the  word  "  dividend "  is  not  used  and  that 
Congress,  in  drawing  the  statute,  carefully  avoided  the  use  of  the 
word  "dividend"  in  the  place  where  it  would  have  been  used  to 
denote  the  returns  from  a  participating  policy  had  Congress  in- 
tended to  so  use  the  word  at  all. 

We  have  further  the  result:  if  the  sums  paid  on  a  participating 
policy  are  not  dividends  under  the  provisions  of  this  law,  then 
such  pajTnents  are  "  sums  other  than  dividends  paid  within  the 
year  on  policy  and  annuity  contracts  "  and  can  be  deducted  in  de- 
termining taxable  income.  This  applies  in  the  same  way  whether 
they  are  annual  payments  or  payments  at  the  end  of  a  deferred 
period.  "We  have,  however,  the  question  why  the  words  "other  than 
dividends"  were,  under  the  circumstances,  placed  in  the  sentence 
quoted.  Xot  knowing  what  was  in  the  mind  of  Congress  in  deter- 
mining upon  the  wording,  it  is  not  possible  to  say  with  certainty 
but  they  may  well  have  been  placed  there  as  a  catch-all  to  prevent 
the  possibility  of  a  joker  in  the  expression  "  sums  paid  within  the 
year  on  policy  and  annuity  contracts."  It  might  well  have  seemed 
that  some  arrangement  might  be  made  whereby  dividends  could  be 
paid  to  shareholders  on  policy  contracts  as  such  contracts  were 
written,  or  otherwise.  In  fact,  this  is  not  so  unlike  things  which 
have  been  done  as  an  inducement  to  take  stock  in  new  companies 
in  the  process  of  formation  as  to  make  such  a  fear  absurd  or  un- 
reasonable, and  nothing  could  be  more  natural  than  to  guard 
against  it  by  the  insertion  of  three  apt  words. 

Whether  or  not  this  is  the  real  reason  for  the  words  "  other  than 
dividends,"  they  cannot,  in  any  case,  refer  to  the  misnamed  "  divi- 
dend "  on  participating  policies  for  the  law  has  specifically  stated 
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that  such  pajTnents  cannot  be  dividends  and  has  fortified  this  state- 
ment by  carefully  avoiding  the  use  of  the  word  "  dividend  "  in  the 
one  place  where  it  would  have  been  most  naturally  used  in  this 
meaning,  if  it  were  to  be  used  in  the  law  at  all. 

It  is  not  inconsistent  that  annual  dividends  should  be  excluded 
from  income  by  the  former  of  these  clauses  and  deferred  dividends 
deducted  under  the  latter.  In  the  first  of  these  clauses,  the  indi- 
vidual policy  and  policyholder  are  evidently  considered  because  it 
uses  the  words  "paid  back  or  credited  to  such  individual  policy- 
holder." Annual  dividends  are,  without  exception,  smaller  than 
the  annual  premium,  whereas  deferred  dividends  nearly  always 
are  larger  than  the  annual  premium.  Hence  it  would  not  be  pos- 
sible to  exclude  the  whole  of  the  deferred  dividend  from  the  pre- 
mium payable  within  one  year  on  that  same  policy.  This  would  be 
a  reason  for  including  them  under  the  policy  payments  which  could 
be  deducted  in  the  latter  clause. 
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MORTALITY  EXPERIENCE  OP  THE  AETNA  LIFE  INSURANCE   CO.   BY 
PLAN    OP    INSURANCE — EDMUND   E.    CAMMACK. 

VOL.  XVII,  PAGE  246. 

MR.  RAY  D.  murphy: 

I  did  not  prepare  any  discussion  of  Mr.  Cammack's  paper,  but  I 
should  like  to  raise  the  question  whether  a  characteristic  of  the 
experience  from  which  he  obtained  the  table  of  ultimate  rates  of 
mortality  has  been  removed  by  the  graduation.  On  page  256  are 
given  the  ratios  of  actual  to  expected  losses  by  the  graduated  table 
for  age  groups  20  to  29,  20  to  39,  20  to  49,  etc.  For  the  age  group 
20  to  29  the  ratio  of  actual  to  expected  is  105.8  per  cent.,  showing 
that  the  graduated  curve  runs  in  the  main  below  the  actual.  On 
the  other  hand,  for  the  age  group  20  to  39  the  ratio  is  only  99.4  per 
cent.  It  therefore  appears  that  there  was  perhaps  a  marked  de- 
ficiency in  the  percentage  of  actual  to  expected  losses  for  ages  30 
to  39,  and  that  the  graduated  curve  for  those  ages  runs  largely 
above  the  actual.  Consequently,  I  assume  that  there  was  a  dip  in 
the  curve  representing  the  actual  experience,  somewhere  within  the 
range  20  to  39,  which  has  been  smoothed  out  by  graduation.  I 
mention  this  because  I  have  seen  a  similar  phenomenon  in  another 
mortality  experience  within  the  same  ages  and  so  strongly  defined 
as  to  be  evidently  a  characteristic  of  the  experience  rather  than  the 
result  of  accidental  fluctuations. 

MR.  WALTER  S.  NICHOLS  : 

Mr.  Chairman,  the  remarks  of  the  gentleman  who  preceded  me 
recall  an  early  experience  in  my  insurance  work.  In  the  early 
seventies,  as  I  recollect,  the  crude  experience  of  one  of  our  large 
companies  during  its  entire  previous  history  was  published  and  I 
seized  the  opportunity  to  analyze  and  adjust  that  experience.  The 
result  of  that  analysis  was  published  in  the  Institute  of  Actuaries' 
Journal.  Using  Makeham's  short  form  of  the  Gomportz  formula, 
I  found  that  in  the  case  of  American  life  the  value  of  Log  c,  which 
in  the  English  experience  was  usually  represented  by  .04,  was  in 
the  case  of  American  life  more  correctly  represented  by  .045  while, 
as  I  remember,  the  values  of  both  A  and  B  also  differed.  The  result 
was  that  American  mortality  instead  of  having  the  even  flow  repre- 
sented in  European  tables  was  affected  by  climaxes  at  certain 
periods.  The  mortality  rate  before  age  thirty  was  in  excess  of  that 
between  thirty  and  thirty-five  and,  as  I  remember,  another  climactic 
appeared  after  the  age  of  fifty,  while  the  mortality  after  seventy 
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was  distinctly  more  favorable,  i^n  analysis  of  the  crude  ex- 
perience of  companies  doing  business  in  Massachusetts  published 
by  Elizur  Wright  and  of  several  other  mortality  statistics  which  I 
compiled  showed  the  same  peculiarity.  In  short,  the  climatic  or 
social  conditions  of  America  produced  a  peculiar  type  of  mortality. 
I  understood  that  my  adjusted  table  was  for  a  number  of  years 
used  by  the  company  in  question  in  computing  its  dividends  and 
my  valuation  of  Log  c  became  generally  accepted  in  America. 

MR.  EDMUND  E.  CAMMACK : 

(author's  review  of  discussion.) 

The  criticism  that  Mr.  Murphy  makes  is,  I  think,  well  taken. 
The  unadjusted  data  did  show  a  reduction  in  mortality  with  an 
increase  in  age  at  the  young  ages.  The  unadjusted  data  for  the 
first  four  policy  years  showed  that  a  minimum  mortality  was 
reached  about  age  25,  after  which  the  rates  commenced  to  increase, 
while  for  the  fifth  and  subsequent  policy  years  the  rate  of  mor- 
tality was  a  decreasing  one  up  to  about  age  30. 

Mr.  Murphy  points  out  that  for  the  age  group  20-29  the  ratio  of 
actual  to  expected  by  the  graduated  table  is  105.8  per  cent.,  showing 
that  the  graduated  curve  runs  in  the  main  below  the  actual,  but  on 
the  other  hand  for  the  age  group  20-39  the  ratio  is  only  99.4  per 
cent.  From  this  he  draws  the  conclusion  that  there  is  a  marked 
deficiency  in  the  ratio  of  actual  to  expected  losses  for  ages  30-39 
and  that  the  graduated  curve  for  these  ages  is  largely  above  the 
actual. 

The  actual  losses  in  the  age  group  20-29  were  less  than  one 
fourth  of  the  actual  losses  in  the  age  group  30-39  so  that  the  un- 
adjusted rates  of  mortality  for  the  latter  age  group  were  not  in- 
creased so  largely  as  might  at  first  sight  appear  in  reducing  the 
ratio  of  actual  to  expected  for  age  group  20-29  from  105.8  per  cent, 
to  99.4  per  cent,  for  the  age  group  20-39.'  The  ratio  of  actual  to 
expected  for  the  age  group  30-39  is  97.9  per  cent.  The  dip  in  the 
unadjusted  curve  was  smoothed  out  owing  to  the  paucity  of  the 
data  at  the  younger  ages,  but  I  am  of  the  opinion  that  further  in- 
vestigations will  not  improbably  show  that  a  decreasing  rate  of 
mortality  at  the  younger  ages  is  a  characteristic  of  the  mortality 
amongst  insured  lives  in  America. 
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GROUP  INSURANCE — WILLIAM  J,  GRAHAM. 

VOL.  XVII;,  PAGE  263. 

MR.  J.  D.  CRAIG: 

The  exemption  in  1916  of  group  insurance  from  the  amount  per- 
mitted a  company  to  write  under  the  terms  of  Section  96  of  the 
New  York  Law  has  resulted  in  greatly  increased  activities  along 
these  lines. 

We  are  fortunate  that  those  directly  interested  in  the  develop- 
ment of  this  business  should  enlighten  us  as  to  its  detail,  as  well 
as  its  general  scope,  underlying  principles  and  economies.  Not 
only  do  we  have  Mr.  Graham's  interesting  article,  but  Mr.  Ealph  B. 
Trousdale,  of  the  same  company  with  which  Mr.  Graham  is  con- 
nected, has  presented  further  facts  in  the  March  number  of  The 
Annals  of  the  American  Society  of  Political  and  Social  Science, 
which  number  is  devoted  to  the  study  of  "  Modern  Insurance  Prob- 
lems." In  addition  to  these  Mr.  Morris  presented  a  very  compre- 
hensive paper  to  the  Casualty  Actuarial  and  Statistical  Society  of 
America  at  its  recent  meeting  in  Boston. 

All  of  these  papers  either  refer  to  group  insurance  as  a  rela- 
tively new  idea  or  give  that  impression.  Mr.  Graham  himself 
states :  "  Group  insurance  is  not  presented  as  a  substitute  for  indi- 
vidual insurance  in  any  way.  It  is  supplemental  thereto."  And 
again:  "From  a  social  standpoint  group  insurance  is  important 
as  one  means  now  applied  in  industries  to  eliminate  distress  re- 
sulting from  the  loss  of  the  pay  envelope." 

I  have  been  advised  that  the  first  policy  of  group  insurance  was 
issued  between  fifteen  and  twenty  years  ago  and  is  still  in  force. 
Eeference  is  made  to  this  not  only  on  account  of  its  historical  in- 
terest, but  in  an  endeavor  to  ascertain  some  detail  in  respect  to 
the  kind  of  insurance.  It  would  be  interesting  to  know  if  any 
group  policy  has  remained  in  force  for  such  a  period,  particularly 
if  issued  on  the  yearly  renewable  plan.  Mr.  Graham  prefers  the 
renewable  term  plan  of  insurance  in  that  it  gives  the  employer  the 
lowest  possible  cost,  does  not  involve  surrender  values  or  force  the 
employer  to  pay  the  higher  premium  required  on  other  plans  when 
it  is  a  foregone  conclusion  that  in  many  cases  the  employment  will 
be  only  temporary.  If  the  first  policy  issued,  and  now  in  force 
over  15  years,  was  not  on  this  plan,  what  advantages  did  it  have? 
Certainly  some  very  decided  ones  or  it  would  not  have  persisted, 
and  is  it  not  possible  the  advantages  outlined  for  the  term  plan 
may  not  succeed  in  increasing  this  record  of  persistency  ?    I  am  of 
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the  opinion  that  one-year  term  insurance  on  the  group  plan  will 
eventually  prove  as  unsatisfactory  as  it  has  proven  for  individuals. 
In  just  the  same  manner  will  it  lead  to  nowhere.  The  individual 
who  has  paid  increasing  premiums  for  a  number  of  years  on  the 
renewable  term  plan  finds  that  his  premiums  paid  have  all  been 
used  to  cover  the  risk  and  that  no  value  remains.  He  is  willing  to 
allow  some  item  for  expenses,  but  feels  as  though  the  contract  has 
been  unsatisfactory.  So  with  group  insurance  on  the  one-year  term 
plan.  If  the  employer,  after  a  number  of  years,  becomes  cog- 
nizant, as  he  must,  of  the  fact  that  the  premiums  paid  by  him  are 
exceeding  the  benefits  received,  while  no  value  remains  for  the 
excess,  he  is  very  apt  to  reason  that  the  contract  is  unsatisfactory. 
To  argue  that  such  a  contract  has  enabled  him  to  retain  his  em- 
ployees will  not  convince  him  that  the  insurance  feature  of  itself 
is  profitable. 

It  is  as  an  aid  to  the  conservation  of  the  employer's  resources 
and  through  the  contentment  and  satisfaction  of  employees  that 
group  insurance  hopes  to  persist.  If  it  is  successful  in  this  en- 
deavor and  results  in  longer  terms  of  service  of  employees,  must 
not  the  average  age  of  the  group  continue  to  advance  and  will  not 
the  employer  be  confronted  with  an  increasing  premium  at  the 
same  time  that  he  is  studying  his  profits  and  losses  from  group 
insurance?  To  carry  on  a  uniform  average  age  over  a  number  of 
years  assumes  that  younger  members  will  be  continually  added. 
This  will  be  the  case  only  with  an  increase  in  the  employer's  busi- 
ness, necessitating  new  employees  or  with  the  retirement  of  older 
members.  All  employers  will  not  continue  indefinitely  to  increase 
their  volume  of  business  and  if  the  object  of  group  insurance  is 
successful  in  stopping  the  retirement  of  older  members,  will  not 
the  assumption  of  a  constant  average  age  ultimately  fail?  The 
assumption  by  assessment  associations  that  younger  members  could 
always  be  obtained  eventually  caused  their  financial  insolvency  and 
may  we  not  be  disappointed  in  this  form  of  group  insurance  if  it 
succeeds  in  increasing  the  persistency  of  employees? 

This  is  not  a  condemnation  of  the  group  plan,  because  just  as 
level  premium  policies  developed  from  old  assessment  insurance,  so 
the  term  "Group  policies"  may  readily  become  the  great  edu- 
cator of  employers  on  matters  of  insurance  and  lead  to  the  adoption 
of  more  extended  benefits.  Even  now  some  employers  are  studying 
the  general  insurance  problem,  not  strictly  in  connection  with  term 
insurance,  but  in  connection  with  service  annuities  or  endowment 
insurance.  The  principal  thing  is  to  convince  employers  of  their 
obligation  to  provide  in  some  way  for  the  workmen,  as  has  been 
done  in  workmen's  compensation,  and  for  the  employees'  de- 
pendents, as  is  done  in  group  insurance,  after  which  it  ought  to  be 
a  logical  step  to  provide  for  old  age. 

While  Mr.  Graham  tells  us  that  the  gross  premiums  are  the  sum 
of  the  individual  premiums  for  each  age  and  amount  of  insurance, 
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computed  on  actuarial  principles,  it  might  be  of  interest  to  state 
the  rule  given  by  Mr.  Trousdale  for  estimating  the  aggregate  pre- 
mium before  the  individual  computations  are  completed.  He  says : 
"  For  preliminary  purposes  and  before  the  foregoing  information  is 
available  the  rate  is  usually  quoted  as  $1  per  month  for  each  $1,000 
of  insurance.  On  a  percentage  basis  this  would  amount  to  a  pre- 
mium of  1.2  per  cent,  on  the  total  amount  of  insurance." 

According  to  Mr.  Trousdale  the  aggregate  premium  computed 
according  to  this  rule  may  be  regarded  as  the  maximum  and  in 
applying  it,  salaries  in  excess  of  the  maximum  amount  insured 
must  be  excluded.  Of  course,  this  rule  applies  to  the  rates  adopted 
by  his  company  and  naturally  would  not  be  applicable  for  all  com- 
panies. 

Under  group  selection  the  rules  laid  down  have  the  same  gen- 
eral basis  as  have  the  compensation  insurance  rules  for  schedule 
rating.  Mr.  Graham  states :  "  Careful  inspection  of  each  group  is 
made  to  determine  the  facts  as  above  outlined.  Such  inspections 
include  investigations  of  employees  and  plants." 

When  the  plant  is  inspected  for  trade  diseases,  "  proper  air,  sani- 
tation, hygiene,  drinking  water,  etc.,  and  with  reference  to  accident 
or  panic  hazards,"  the  process  is  simply  one  of  schedule  rating.  If 
sufficient  data  are  available  to  determine  the  average  death  rates 
over  the  preceding  few  years,  the  determination  of  the  rate  corre- 
sponds somewhat  to  the  experience  rating  in  compensation  insur- 
ance. When  these  modified  forms  of  schedule  rating  and  ex- 
perience rating  are  applied  to  group  life  insurance  and  the  deter- 
mining factor  is  largely  individual  judgment  and  competition, 
each  company  being  its  own  inspector,  there  is  grave  danger  that 
the  business  will  not  prove  profitable  to  the  companies.  At  present 
there  is  a  tendency  to  reduce  the  premiums  on  the  one-year  term 
plan  to  the  irreducible  minimum,  and  little  emphasis  is  given  the 
actual  costs  to  be  determined  later  when  dividends  are  declared. 
This  is  partly  because  employers  will  object  to  paying  out  more 
in  premiums  than  employees  receive  in  benefits  and  when  there  are 
no  reserves  and  consequently  no  interest  accumulations,  the  only 
comparison  available  is  necessarily  between  premiums  and  claims. 

In  order  that  group  insurance  may  be  closely  studied,  a  few 
amplifications  should  be  made  in  the  annual  statement.  The 
amount  of  group  insurance  written  and  cancelled  in  any  year  should 
appear  prominently  in  the  policy  exhibit  and  possibly  the  premiums 
received  and  claims  paid  should  be  segregated  in  the  income  and 
disbursements.  Under  the  recent  ruling  of  the  Ohio  Insurance 
Department  a  special  liability  equal  to  the  present  value  of  the 
deficiency  in  premiums  must  be  reported  in  all  cases  where  the 
premiums  charged  are  less  than  the  American  net. 

It  is  claimed  that  the  mortality  under  group  policies  is  relatively 
low  and  the  general  practice  is  to  adopt  a  standard  minimum  table, 
and  where  more  hazardous  risks  are  involved  to  add  extra  pre- 
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miums  constaut  at  all  ages.  In  some  cases  the  extras  cease  at  the 
higher  ages,  so  that  the  same  premium  is  often  collected  at  ages 
70  and  over  on  all  groups,  irrespective  of  the  industrial  hazard. 
The  experience  of  the  company  with  which  I  am  connected  does 
not  seem  to  warrant  this  action.  In  1896  a  new  branch  was  started 
in  this  company,  where  the  insurance  was  in  units  of  $500  and 
premiums  payable  annually,  semi-annually  or  quarterly.  In  addi- 
tion to  those  risks  who  could  only  afford  $500  of  insurance,  em- 
ployees in  such  industries  as  the  building  trades,  electrical  indus- 
tries, etc.,  have  been  limited  to  this  branch.  In  1906  a  mortality 
table  was  constructed  on  the  nine  years'  experience  and  in  1916  the 
actual  claims  were  75  per  cent,  of  this  table  on  policies  issued  from 
1896  to  1911,  inclusive. 

The  ratio  of  mortality  so  computed  ought  to  be  a  fair  criterion 
of  the  rates  expected  in  a  large  number  of  cases  naturally  coming 
under  group  insurance,  but  these  mortality  rates  neither  represent 
a  constant  increase  at  all  ages  nor  do  they  approach  closely  to  the 
standard  tables  at  the  higher  ages.  Comparison  of  the  rates  under 
this  table  wdth  those  of  the  American  Experience  and  also  the 
Medico- Actuarial  Experience  is  herewith  submitted. 

Table  Showing   qx  at  Decennial  Ages  According  to  the  American 

Experience,   the   Medico-Actuarial   and   the   Metropolitan 

Intermediate  Tables. 


Excess  of  Metropol- 

Age. 

American  Experi- 

Medico-Actuarial. 

Metropolitan 

itan  Intermediate 

ence. 

Intermediate. 

over  Medlco- 
Actuarlal. 

30 

.00843 

.00490 

.00766 

.00276 

40 

.00979 

.00570 

.01110 

.00540 

50 

.01378 

.01060 

.01881 

.00821 

60 

.02669 

.02400 

.03596 

.01196 

70 

.06199 

.06170 

.07353 

.01183 

Comparing  the  Metropolitan  Intermediate  Table  with  the  Med- 
ico-Actuarial, it  will  be  noticed  that  the  excess  of  the  mortality 
rate  increases  practically  continually  from  .00276  at  age  30  to  .01183 
at  age  70.  The  larger  part  of  the  business  from  which  the  Metro- 
politan Intermediate  Table  was  deduced  was  20-year  endowment. 
On  whole  life  business  the  Metropolitan's  mortality  was  102  per 
cent,  of  the  probable  in  1916,  for  ages  29  to  42  it  was  only  84  per 
cent,  of  the  probable,  while  between  ages  43  and  56  it  was  105  per 
cent.,  so  that  if  the  table  absolutely  corresponded  to  the  mortality 
of  the  year,  the  mortality  curve  would  be  steeper  and  the  increase  at 
the  older  ages  as  compared  with  the  younger  more  pronounced.  The 
indications  from  these  figures  are  that  if  the  mortality  under  one- 
year  term  group  policies  approximates  that  experienced  under  these 
ivhole  life  policies,  the  premiums  prepared  by  adding  uniform  con- 
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stants  to  the  minimum  rate  until  a  certain  age  is  attained  and  then 
stopping  will  not  produce  sufficient  premiums,  unless  the  addition 
at  the  younger  ages  is  excessive  or  an  adjustment  in  the  minimum 
rate  at  the  higher  ages  is  made. 

MB.  EDWAED  B.  MOREIS  : 

Mr.  Graham  should  be  accredited  with  having  introduced  to  the 
Society  a  most  interesting  subject  for  discussion,  Mr,  Graham's 
paper  must,  however,  be  viewed  as  an  analysis  of  the  subject  rather 
than  as  a  complete  treatise.  He  has  very  cleverly  brought  the  sub- 
ject to  the  attention  of  the  Society  in  a  very  compact  space  and 
has  consequently  treated  very  briefly  certain  phases  of  the  subject 
where  it  is  possible  that  pages  might  be  written.  It  has  evidently 
been  the  author's  intent  to  bring  this  subject  to  the  attention  of 
the  Society  as  a  basis  of  further  and  more  elaborate  discussion. 

Group  insurance  has  developed  along  a  line  analogous  in  many 
ways  from  an  underwriting  point  of  view  to  that  of  compensation 
and  casualty  insurance  for  which  reason  a  discussion  of  the  subject 
should  bring  out  many  points  of  interest  to  this  Society. 

As  Mr.  Graham  has  pointed  out,  the  insuring  of  lives  by  groups 
ignores  the  individual  as  an  individual  by  treating  the  grouj?  as  a 
unit  yet  the  entire  structure  of  life  insurance  in  this  country  has 
been  built  up  upon  the  basis  of  the  independent  selection  of  the 
individual.  In  group  insurance  the  question  of  selection  is  solved 
in  the  relationship  to  the  group.  On  this  point  much  could  be 
written  for  Mr.  Graham  in  introducing  the  subject  has  been  con- 
tent to  outline  in  a  general  way  certain  rules  which  have  resulted 
from  some  years  of  experience.  As  he  sets  forth,  the  standing  of  a 
group  of  lives  sufficiently  homogeneous  in  character  must  be  in  the 
first  place  settled  upon  in  order  that  proper  rates  or  costs  may  be 
quoted.  The  mortality  of  a  group  is  not  merely  a  question  of  occu- 
pation although  occupation  plays  an  important  part  therein.  The 
relationship  of  the  employer  to  the  employee  as  manifested  in  wel- 
fare plans,  in  the  looking  out  for  the  health  of  employees,  the  in- 
stallation of  accident  prevention  devices,  provisions  for  the  care 
of  the  sick,  oversight  of  the  home  conditions  of  employees,  etc., 
are  all  points  that  properly  should  influence  the  risk  and  hence 
the  requirement  of  an  examination,  usually  called  an  inspection,  of 
the  group.  From  the  standpoint  of  a  casualty  company  this  in- 
spection is  very  important  for  which  reason  for  your  information  I 
will  dwell  upon  it. 

There  are  two  general  classes  of  underwriting.  The  principle 
involved  in  the  first  is  the  obtaining  of  a  sufficient  volume  of  busi- 
ness without  too  much  detailed  consideration  of  the  individual,  in 
the  hope  that  in  the  large  volume  of  business  written  the  poor 
features  of  certain  risks  will  be  counterbalanced  by  the  good  points 
of  others.    Necessarily  the  rate  must  be  attractive  in  order  to  ob- 
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tain  the  business.  This,  as  I  have  stated,  is  the  assumption  made 
in  the  theor}^  Under  this  theory,  for  example,  a  shoe  manu- 
facturing plant  is  always  a  shoe  manufacturing  plant,  a  machinist 
shop  is  always  a  machinist  shop,  a  textile  plant  is  always  a  textile 
plant — that  is,  the  business  is  underwritten  in  a  general  way  from 
a  description  of  the  business  and  with  but  very  little  inspection  of 
the  individual  plant.  Working  on  this  theory,  an  inspection  by  the 
agent  of  the  insurance  company  is  sufficient.  A  layman  in  a  gen- 
eral way  can  tell  the  difference  between  a  machine  shop  and  a 
textile  mill.  On  the  other  hand,  he  cannot  he  relied  upon  to  point 
out  any  particularly  dangerous  processes  of  manufacture. 

The  other  general  method  of  underwriting  calls  for  a  thorough 
inspection  of  each  concern  to  be  considered  for  group  insurance 
and  is  similar  in  a  general  way  to  the  examination  for  individual 
policies.  Such  an  inspection  properly  should  not  be  made  by  an 
agent  but  only  by  an  inspector  trained  in  the  business  and  who  is 
in  a  position  to  point  out  any  particularly  dangerous  methods  used 
or  employed  in  the  plant.  Anybody  at  all  versed  in  liability  insur- 
ance will,  I  think,  appreciate  this  point.  For  instance,  let  us  as- 
sume an  inspection  of  a  textile  plant.  Under  the  first  theory  of 
underwriting  the  agent  accompanied  perhaps  by  an  officer  of  the 
company  runs  quickly  through  the  plant,  notes  the  machines,  etc., 
sees  nothing  especially  disturbing  and  writes  up  his  report.  Thou- 
sands of  hands  may  have  been  employed,  all  of  whom  seemed  to  be 
following  about  the  same  operations.  To  be  sure,  he  only  looked 
through  the  main  buildings;  he  did  note  several  small  outlying 
buildings  which  seemed  to  him  to  be  of  no  particular  hazard  to  the 
risk;  yet  this  is  the  point  which  I  wish  to  emphasize:  in  the  small 
independent  buildings  were  manufactured  the  colors  for  the  dyeing 
used  in  the  mill.  Anyone  who  knows  anything  about  the  manu- 
facture of  aniline  dyes  knows  of  the  hazard  involved,  experimental 
work  along  this  line  being  especially  dangerous.  The  separation 
of  the  buildings  into  small  units  is  for  the  one  purpose  of  isolating 
as  far  as  possible  the  danger,  so  that  if  there  is  a  heavy  explosion 
in  one  building  it  is  hoped  that  the  explosion  may  be  confined  to 
that  one  building,  the  situation  being  analogous  to  the  manufacture 
of  certain  kinds  of  gunpowder. 

I  make  this  rather  crude  illustration  in  order  to  point  out  the 
difference  in  the  two  kinds  of  inspections  which  have  been  noted. 
It  may  be  in  the  plant  in  question  that  the  number  of  men  actually 
engaged  in  the  manufacture  of  dyes  will  be  l)ut  a  very  small  per- 
centaire  of  the  total  emplo^^ees  and  that  the  risk  as  a  whole  might 
be  safely  written,  but  this  is  a  point  in  my  judgment  which  should 
be  known  before,  rather  than  after,  the  risk  is  written. 

There  is  something  of  merit  in  both  these  theories  and  probably 
a  half-way  course  may  be  justified.  I  mention  the  matter  as  a 
warning  particularly  to  smaller  companies  against  their  rushing 
headlong  into  the  group  insurance  field  and  without  possessing  the 
means  to  properly  make  inspections. 
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It  is  evident  that  by  the  first  method  more  business  will  result. 
That  business,  however,  will  not  be  of  as  highly  a  selected  type  as 
that  resulting  from  the  second  method,  yet  we  must  not  overlook 
the  fact  that  the  oldest  group  policies  written  in  this  country  are 
now  only  four  years  old  and  that  the  last  word  on  the  subject  has 
not  been  written. 

All  companies  that  have  written  this  form  of  business  have  found 
a  remarkably  low  mortality  as  a  whole.  The  reasons  why  certain 
risks  have  shown  a  poor  mortality  are  known;  non-paying  ex- 
periments in  the  older  companies  are  consequently  avoided.  It 
seems  strange  perhaps  in  the  relatively  small  groups  how  the  law 
of  mortality  seems  to  work  out  provided  the  risk  is  properly  se- 
lected in  the  first  place.  Theoretically,  in  a  group  of  one  hundred 
men  at  an  average  cost  age  of  not  over  forty  it  is  to  be  expected 
that  there  will  be  nearly  one  death  a  year,  or,  putting  the  problem 
in  a  different  way,  perhaps  four  deaths  in  five  years.  As  actuaries, 
however,  we  would  not  be  surprised  if  there  were  two  deaths  instead 
of  one  in  any  one  year,  nor  if  there  were  three  deaths,  nor  would 
it  be  impossible  that  there  be  five  deaths,  but  if  the  catastrophe 
hazard  is  eliminated  it  is  surprising  to  note  how  few  cases  there 
are  among  the  smaller  risks  in  which  the  claims  in  any  one  year 
would  be  twice  the  premiums.  Of  course,  there  are  reasons  for  this 
for  not  only  is  the  insurance  company  selecting  in  connection  with 
the  group  but  the  employer  also  is  automatically  selecting  for  the 
insurance  company  in  that  new  employees  engaged  must  generally 
be  up  to  certain  requirements.  The  official  of  a  manufacturing 
plant  empowered  with  the  engaging  of  new  employees  does  not 
always  make  recourse  to  medical  examination  but  apparently  un- 
healthy lives  are  eliminated  at  the  start.  Those  of  this  class  that 
are  employed  fall  down  in  the  performance  of  their  work  and  are 
dismissed  in  many  cases  before  the  group  insurance  coverage  be- 
comes effective  for,  of  course,  the  employer  is  aiming  at  efficiency. 
It  is  for  these  reasons  that  the  mortality  experience  on  new  cases 
has  been  so  surprisingly  low  and  that  the  companies  issuing  group 
insurance  policies  are  frequently  quoting  rates  today  which  would 
have  looked  suicidal  almost  in  the  early  days  of  the  business. 

There  is  one  statement  which  Mr.  Graham  has  made  which  I 
wish  to  challenge  in  a  friendly  way  and  in  order  to  bring  out  cer- 
tain historical  facts  in  reference  to  the  conception  of  group  in- 
surance. I  quote  from  his  paper :  "  The  plan  of  the  company 
originatino:  this  insurance  is  to  .  .  .  ."  Mr.  Graham  here  evi- 
dently refers  to  The  Equitable  Life  Assurance  Society,  which  com- 
pany is  rightly  credited  with  writing  the  first  group  one-year  re- 
newable term  policy.  The  word  "originating,"  I  think,  is  open  to 
criticism.  As  far  as  I  have  been  able  to  ascertain,  group  insurance 
from  a  commercial  point  of  view,  that  is,  on  the  one-year  renew- 
able term  plan  without  examination,  started  with  inquiries  from  ■ 
the  firm  of  Montgomery  Ward  &  Company  of  Chicago  in  the  Fall 
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of  1910.  That  company  had  been  considering  the  insurance  of  its 
employees,  had  employed  an  actuary,  and  had  come  to  the  con- 
clusion that  it  would  be  better  if  an  insurance  company  should 
carry  the  risk.  They  consequently  requested  a  coverage  which  is 
identical  with  the  group  policy  today,  that  is,  the  use  of  the  one- 
year  renewable  term  policy,  the  avoidance  of  medical  examination, 
an  arrangement  for  the  automatic  discontinuance  of  insurance 
upon  employees  upon  termination  of  employment  and  an  arrange- 
ment for  coverage  of  employees  newly  engaged.  Their  request,  as 
I  understand  it,  was  transmitted  to  several  insurance  companies. 
I  do  know  that  on  this  account  The  Travelers  Insurance  Company 
in  the  Fall  of  1910  prepared  a  group  insurance  contract  which  is 
practically  the  same  in  many  of  its  general  features  as  that  offered 
in  its  present  contracts.  Montgomery  Ward  &  Company  did  not 
finally  purchase  group  insurance  until  July,  1912,  in  The  Equitable 
Life  Assurance  Society.  This  contract  is  generally  known  as  the 
first  group  insurance  contract  of  note.  I  make  this  statement  for 
the  reason  that  as  far  as  I  have  been  able  to  ascertain  no  insurance 
company  originated  the  plan — that  the  business  as  we  know  it 
today  started  with  the  inquiries  of  Montgomery  Ward  &  Company, 
and  that  the  earlier  contracts  offered  were  evolved  from  the  con- 
sideration of  that  risk. 

As  I  have  stated,  the  mortality  experience  on  lives  insured  in 
proper  homogeneous  groups  has  been  remarkably  low.  As  a  whole, 
and  I  think  I  am  reasonably  safe  in  the  assertion,  the  experience 
has  been  as  low  as  that  of  the  insurance  companies  in  general  on 
medically  examined  lives.  It  was  soon  found  that  the  American 
Experience  Table  of  mortality  was  not  a  proper  basis  for  the  pre- 
miums. In  fact,  the  only  existing  published  table  of  mortality 
which  at  all  represented  the  experience  on  group  lives  was  the 
Medico-Actuarial  basic  table.  I  am  referring  to  risks  in  which  the 
occupational  hazard  is  not  severe.  I  do  not  mean  by  this  assertion 
that  the  group  experience  follows  throughout  its  length  the  mor- 
tality shown  in  the  M.-A.  Table.  I  mean  this :  that  the  mortality 
called  for  by  the  M.-A.  Table  as  a  whole  very  reasonably  measured 
the  mortality  to  be  expected  on  group  lives  in  which  no  special  oc- 
cupational hazard  was  present.  The  M.-A.  Table  is  more  favorable 
than  the  death  rate  experienced  on  group  lives  from  perhaps  ages 
fifty  to  sixty,  but,  on  the  other  hand,  the  rate  shown  in  the  M.-A. 
Table  is  considerably  in  excess  of  the  actual  mortality  upon  ages 
up  to  perhaps  forty  or  fort}'-five.  Certain  companies,  therefore, 
used  the  M.-A.  Table  as  the  basis  of  mortality  for  the  quotation 
of  group  rates.  Of  course,  it  is  necessary  to  add  to  such  net  pre- 
miums the  necessary  provisions  for  expense  and  for  profit  for  non- 
participating  companies.  Mr.  Graham  has  called  attention  to  the 
fact  that  the  expense  of  writing  group  insurance  is  very  much  less 
than  that  chargeable  against  individual  policies  due  to  the  fact 
that  the  accounting  systems  are  very  much  simplified,  the  expense 
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of  collection  of  premiums  is  very  much  reduced  and,  of  course,  the 
individual  solicitation  of  risks  is  avoided. 

The  result  has  been  that  the  gross  rates  charged  for  group  insur- 
ance where  no  special  occupational  hazard  is  present  have  been 
very  much  less,  especially  at  the  younger  ages  than  the  net  rates 
called  for  by  the  American  Table.  I  could  cite  cases,  for  instance, 
where  the  total  gross  premium  for  a  favorable  group,  and  where 
the  average  cost  age  was  not  high,  was  less  than  90  per  cent, 
of  the  net  premiums  called  for  by  the  American  Table  and  where 
the  gross  premiums  are  properly  loaded  for  profit  and  not  only 
that,  produce  a  profit. 

I  call  particular  attention  to  this  fact  in  order  to  bring  out  an- 
other. The  laws  of  various  states  at  least  from  the  standpoint  of 
reserves  call  for  valuation  on  the  American  Table.  To  this  no 
objection  can  be  made.  This  partly  for  the  reason  that  the  laws 
of  the  various  states  were  formulated  long  before  the  subject  of 
group  insurance  was  thought  of.  In  most  states  no  special  legis- 
lation has  been  passed  dealing  directly  with  group  insurance,  con- 
sequently, such  group  insurance  as  has  been  written  has  been  so 
written  in  conformity  with  existing  laws  or,  in  certain  instances,  in 
accordance  with  special  rulings  handed  down  by  the  various  com- 
missioners. The  commissioners  of  certain  states,  however,  have 
attempted  to  rule  that  as  long  as  the  American  Table  is  the  basis 
of  reserves  no  rates  should  be  quoted  less  than  the  net  American 
premium.  To  this  there  is  considerable  objection.  Other  com- 
missioners have  viewed  the  matter  in  another  way  and  have  re- 
quired that  deficiency  reserves  be  set  aside.  Of  course,  the  valu- 
ation of  a  one-year  renewable  term  policy  in  itself  is  not  a  very 
serious  matter.  A  deficiency  reserve,  however,  equivalent  to  an 
annuity  multiplied  by  the  annual  deficit  bet^veen  the  gross  rate 
charged  and  the  net  American  premium  on  each  risk  insured  may 
be  for  small  companies  a  hardship.  For  instance  and  as  an  ex- 
ample, at  a  young  age  let  us  assume  a  group  rate  on  the  one-year 
renewable  term  plan  of  $8.00  per  thousand;  the  mean  reserve  on 
the  one-year  term  is  perhaps  $3.50 ;  the  deficiency  reserve  may  be 
$30;  so  that  on  such  an  individual  risk  an  insurance  company  for 
the  receipt  of  $8.00  gross  would  put  up  reserves  of  $33.50.  Now 
the  same  company  might  insure  a  group  involving  lives  with  rather 
hazardous  occupations  and  might  charge  rates  on  that  account 
which  were  at  all  periods  of  the  table  in  excess  of  the  American 
Experience.  The  result  would  be  according  to  this  same  ruling 
that  no  deficiency  reserve  would  be  required  yet  really  more  neces- 
sary than  in  the  first  case  mentioned.  Again,  a  participating  com- 
pany might  charge  initial  rates  at  all  ages  in  the  table  in  excess  of 
the  American  Table.  According  to  such  ruling  the  participating 
company  would  not  be  called  upon  to  put  up  deficiency  reserves 
but  yet  the  non-participating  company  whose  rates  are  loaded  for 
profit  would  be  compelled  to  put  up  a  considerable  additional  re- 
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serve,  although  in  the  two  cases  in  question  the  net  cost  to  the  em- 
ployer might  be  identical  or,  theoretically,  the  participating  com- 
pany might  furnish  the  insurance  at  a  lower  cost.  The  effect  of 
such  a  ruling  will  be  to  practically  eliminate  all  smaller  companies 
from  the  group  insurance  field. 

My  intention  in  bringing  out  this  point  is  for  the  enlightenment 
of  the  members  of  this  Society  in  the  hope  that  they  may  be  able 
to  express  themselves  intelligently  on  the  subject  should  the  occa- 
sion arise. 

The  inconsistencies  above  noted  could,  of  course,  be  remedied  by 
the  establishment  of  a  proper  basic  table  representing  the  actual 
mortality  on  insured  or  group  lives,  a  subject  in  which  the  mem- 
bers of  this  Society  are  already  interested. 

Of  course,  back  of  all  this  stands  the  argument  from  the  em- 
ployer's point  of  view.  If  our  laws  are  such  as  to  adversely  aifect 
the  employer's  interests  then  our  laws  are  improper  or  our  inter- 
pretation thereof  is  improper.  If  we  can  prove  that  it  is  proper  to 
write  group  insurance  at  rates  under  the  American  Table  (and 
this  can  be  proved)  and  that  such  business  can  be  safely  written 
(and  this  can  be  proved),  then  the  employer  should  not  be  called 
upon  to  pay  premiums  in  excess  of  what  the  insurance  companies 
rightly  deem  a  proper  charge.  I  am  assuming  in  this  statement 
that  group  insurance  is  fulfilling  a  desirable  function  to  the  em- 
ployer in  the  general  stabilizing  of  labor  in  that  it  is  making  the 
employee  more  content  to  remain  in  continuous  employment  rather 
than  to  take  recourse  to  frequent  changes  which  means  a  lack  of 
economy  not  only  to  the  employer  but  to  the  employee,  paid  for  by 
you  and  by  me  in  the  purchase  price  of  articles  which  we  buy. 

Possibly  I  have  wandered  somewhat  from  the  text  of  Mr.  Gra- 
ham's paper.  I  have  endeavored  only  to  enlarge  upon  three  points 
which  his  paper  brings  out.  There  are  many  others  which  could  be 
likewise  amplified. 

ME.  E.  E.  CAMMACK  : 

During  the  past  year  there  has  been  a  rapid  development  in 
group  insurance  and  the  Society  is  indebted  to  Mr.  Graham  for 
bringing  the  subject  to  the  attention  of  its  members. 

Group  insurance  is  a  natural  development  of  compensation  in- 
surance. The  latter  provides  for  death  benefits  to  the  dependents 
of  an  industrial  worker  upon  his  death  resulting  from  accident  in 
his  employment,  and  for  benefits  during  his  disability  caused  by 
an  occupational  accident.  Group  insurance  goes  further  and  pro- 
vides benefits  upon  the  death  of  an  industrial  worker  from  any 
cause  and  disability  benefits  in  the  event  of  sickness.  While  some 
accident  and  health  business  upon  the  group  plan  has  been  written 
by  casualty  companies,  group  insurance  has  for  the  most  part,  I 
believe,  up  to  the  present  been  confined  to  the  payment  of  death 
benefits. 
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Group  insurance  relieves  the  employer  of  any  moral  respon- 
sibility of  assisting  the  dependents  of  a  deceased  employee  who  has 
left  no  provision  against  the  sudden  stoppage  of  the  pay  envelope. 
Moreover,  the  satisfaction  amongst  the  employees  resulting  from  a 
group  policy  is  believed  to  stabilize  labor  in  an  industrial  plant, 
particularly  through  the  influence  of  the  wives  of  the  workmen; 
and  it  is  probable  that  the  improved  relations  between  the  employer 
and  employee,  resulting  in  increased  efficiency,  and  the  savings 
effected  through  the  reduction  of  the  rate  of  engaging  new  and  un- 
tried help  to  replace  trained  employees  more  than  offset  the  cost  in 
premiums, 

I  shall  confine  my  remarks  to  a  discussion  of  a  few  of  the  ques- 
tions that  have  arisen  in  my  own  experience  in  connection  with  this 
business.  Mr.  Graham  states  that  group  insurance  may  be  issued 
upon  any  plan,  such  as  term,  life,  endowment  or  annuity.  In  the 
company  with  which  I  am  associated,  practically  all  the  business 
has  been  written  on  the  one-year  renewable  term  jDlan.  If  the  in- 
surance is  being  wholly  paid  for  by  the  employer,  it  is  natural  that, 
upon  termination  of  emplo)Tnent  after  a  short  service,  the  employer 
should  desire  the  whole  of  the  surrender  value,  if  any.  In  view  of 
the  large  number  of  terminations  that  occur,  a  group  contract  on 
the  ordinary  life  plan  would  involve  an  unnecessarily  large  outlay 
at  the  outset  and  needless  complications  in  the  return  of  surrender 
values.  As  pointed  out  by  Mr.  Graham,  the  premium  on  a  one- 
year  term  policy  on  a  large  group  remains  more  or  less  constant 
l^er  $1,000  of  insurance  and  is  therefore,  in  so  far  as  the  aggregate 
premium  is  concerned,  a  level-premium  policy. 

In  my  opinion  group  insurance  need  not  be  restricted  to  the 
insurance  of  employees  where  the  employer  pays  the  entire  pre- 
mium. Some  employers  prefer  to  have  their  employees  contribute 
part  of  the  premium,  and  there  seems  no  objection  to  this  plan  pro- 
vided the  employer  pays  a  proportion  of  the  cost  large  enough  to 
make  the  insurance  so  cheap  for  the  employees  that  practically  all 
of  them  avail  themselves  of  the  insurance.  The  employees'  con- 
tribution of  the  premium  can  be  assessed  by  means  of  a  flat  charge 
per  $1,000  of  insurance,  irrespective  of  the  age,  if  the  employer 
pays,  let  us  say,  not  less  than  fifty  per  cent,  of  the  total  cost. 

Frequently  the  request  is  received  from  the  employer  for  an 
option  in  a  group  policy  to  allow  each  employee  to  take  an  addi- 
tional amount  of  insurance  equal  to  the  amount  provided  by  the 
employer  which  additional  amount  is  to  be  paid  for  wholly  by  the 
employee  or  by  the  joint  contribution  of  employer  and  employee. 
The  granting  of  such  options  seems  to  be  questionable  underwriting 
as  it  invites  selection  against  the  company,  and  also  a  poor  business 
policy  as  term  insurance  with  an  annually-increasing  premium  has 
been  demonstrated  to  be  unsatisfactory  to  the  individuals  insured. 
We  know  that  it  would  be  hard  to  explain  to  an  industrial  worker 
who  has  been  paying  increasing  premiums  for  many  years  that  in 
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the  event  of  his  lapsing  his  policy  no  return  of  premiums  could  be 
made  and  that  full  value  had  been  granted  for  premium-payments. 

While,  as  I  have  stated,  I  do  not  agree  with  Mr.  Graham  that 
group  insurance  must  be  to  a  large  extent  restricted  to  cases  in 
which  the  whole  of  the  premium  is  paid  by  the  employer,  I  consider 
the  plan  unsuitable  where  the  cost  of  insurance  is  borne  wholly  by 
the  persons  insured.  Numerous  applications  are  received  for  the 
insurance  of  members  of  trade  associations,  social  organizations,, 
stock  exchanges,  fraternal  orders,  teaching  staffs,  etc.,  apparently 
under  the  impression  that  group  insurance  is  simply  wholesale  in- 
surance issued  at  wholesale  cost,  which  will  be  below  the  cost  for 
individual  policies.  Such  applications  are  received  for  policies  on 
the  one-year  term  plan  and  on  the  level-premium  plans.  Com- 
panies writing  such  policies  on  the  one-year  term  plan  may  reason- 
ably anticipate  adverse  selection  by  withdrawal  of  healthy  lives 
who  find  in  later  years  their  premiums  rapidly  increasing.  More- 
over, if  term  insurance  is  desirable,  it  is  obvious  that  a  large  asso- 
ciation can  carry  that  insurance  at  a  cost  cheaper  than  that  at 
which  a  life  insurance  company  could  underwrite  it.  Such  insur- 
ance upon  a  level-premium  plan  is  also  inadvisable  in  my  opinion 
for  two  reasons:  (1)  it  is  likely  when  written  under  a  blanket  con- 
tract to  eventually  lead  to  dissatisfaction  because  the  individual 
does  not  have  the  advantage  of  holding  his  own  contract  and  of 
having  under  his  control  its  equities;  and  (2)  such  insurance  opens 
the  way  to  discrimination  and  trespass  on  the  field  for  regular  in- 
dividual policies. 

Mr.  Graham  does  not  discuss  the  mortality  rate  likely  to  be  ex- 
perienced amongst  groups  of  industrial  lives.  The  first  premium 
rates  which  were  used  by  non-participating  companies  several 
years  ago  appear  to  have  been  based  upon  the  American  Experience 
Table  of  Mortality,  loaded  sufficiently  at  the  older  ages  to  provide 
for  expenses.  At  the  younger  ages  only  a  small  loading  was  added 
to  the  net  premiums  as  it  was  anticipated  that  there  would  be  con- 
siderable savings  from  a  mortality  more  favorable  than  that  of  the 
American  Experience,  which  savings  would  help  to  pay  expenses. 
Ex]3erience  is  showing  that  the  mortality  amongst  industrial  work- 
ers actively  employed  is  low,  and  a  substantial  reduction  in  rates 
at  the  younger  ages  has  been  effected.  The  experience  of  the  com- 
pany with  which  I  am  associated  seems  to  indicate  that  the  Medico- 
Actuarial  Ultimate  Table  is  more  suitable  as  a  basis  of  premium 
rates  for  standard  industrial  risks,  and  as  a  matter  of  fact  it  is 
being  used  by  several  companies.  To  the  net  rates  by  this  table  are 
added  loadings  sufficient  to  meet  reasonable  expenses. 

As  rates  so  computed  fall  at  the  younger  ages  much  under  the 
net  rates  by  the  American  Table,  special  reserves  under  our  state 
laws  have  to  be  set  aside  equivalent  to  the  present  value  of  defi- 
ciencies of  future  premium-payments,  based  upon  the  American 
Experience  Table  of  Mortality'  and  three  and  one  half  per  cent,  in- 
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terest.  As  some  companies  are  writing  one-year  renewable  term 
policies  at  a  basic  rate  guaranteed  against  increase  for  twenty 
years,  this  liability  is  considerable;  in  fact,  the  mid-year  reserve 
required  on  a  policy  issued  on  the  one-year  renewable  term  basis  in 
the  first  year  may  amount  to  several  times  the  first  year's  premium. 
From  the  standpoint  of  conservatism  something  is  to  be  said  for 
this  method  of  valuation  until  such  time  as  a  mature  experience 
of  sufficient  volume  is  accumulated  on  this  class  of  business  to  serve 
as  a  reliable  basis  for  valuation.  At  the  same  time  this  legal  re- 
quirement is  a  burdensome  one  for  small  companies  or  for  com- 
panies that  do  not  have  a  large  free  surplus  for  temporary  appli- 
cation in  this  connection.  It  is  thought  that  the  experience  of  the 
Aetna  Life  Insurance  Company  is  too  small  and  immature  to  offer 
for  publication  at  the  present  time,  but  when  a  larger  volume  has 
been  accumulated,  it  is  hoped  to  submit  it  analyzed  by  occupation. 

The  Aetna  Life  Insurance  Company  has  followed  the  method 
described  by  Mr.  Graham  in  rating  different  classes  of  risks.  The 
greater  part  of  the  business  written  is  taken,  as  in  the  case  of 
regular  individual  policies,  at  a  standard  rate.  Groups  substandard 
on  account  of  occupation  are  charged  an  extra  premium  per  $1,000 
of  insurance,  irrespective  of  age.  The  extreme  refinement  in  rating 
attempted  in  the  compensation  business  has  not  been  adopted  in 
group  insurance  and  should  not  be  encouraged  in  my  opinion. 

Occupational  accidental  death  hazard  is,  of  course,  a  most  im- 
portant factor  but  how  far  the  "  sex,  nationality,  wage,  sobriety, 
and  requirements  for  employment"  affect  the  risk  seems  to  me  to 
be  questionable.  Waiters  and  bartenders  in  a  hotel  may  be  poor 
risks  for  individual  insurance  owing  to  their  tendency  to  acquire 
intemperate  habits.  In  a  group  contract,  however,  a  bartender  who 
acquires  such  habits  would  probably  pass  out  of  the  group  before 
his  death  occurred. 

Group  insurance  contracts  usually  provide  for  termination  of 
insurance  on  termination  of  employment  unless  the  employment 
ceases  from  ill-health,  when  the  insurance  is  kept  in  force  at  the 
will  of  the  employer  by  the  payment  of  premium.  It  is  obvious 
that  unless  this  provision  is  made,  group  insurance  would  be  con- 
fined largely  to  deaths  resulting  from  accident  and  sudden  illnesses. 
It  is  not  unlikely  that  many  employers  do  not  at  first  realize  the 
value  of  this  clause  in  their  policies.  When  they  fully  understand 
the  benefit,  more  care  will  probably  be  exercised  by  them  in  finding 
out  the  facts  as  to  why  an  employee  leaves  their  service  and  in 
keeping  the  insurance  in  force  on  those  who  have  left  from  ill- 
health.  This  may  lead  to  a  heavier  mortality  rate  after  a  policy 
has  been  in  force  for  some  little  time.  Furthermore,  in  times  of 
depression  when  the  turn-over  of  labor  is  reduced,  it  is  not  unlikely, 
in  my  opinion,  that  the  reduction  in  the  withdrawal  rate  will  be 
accompanied  by  an  increase  in  mortality.  For  these  reasons  I  be- 
lieve that   any  early  m.ortality  experiences   on   group   insurance 
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should  be  used  conservatively  as  a  basis  of  premium  rates  for  long- 
term  contracts. 

Banks  and  trust  companies  are  taking  out  group  insurance  to  a 
considerable  extent  for  their  employees  and  it  might  at  first  sight 
appear  that  these  risks  would  be  of  the  best  possible  class.  It  is 
questionable  in  my  mind,  however,  as  to  whether  they  will  prove 
better  risks  in  the  end  than  non-hazardous  industrial  plants. 
Workers  in  an  industrial  plant  must  be  in  good  health  to  carry  on 
their  active  employment.  If  in  failing  health,  they  frequently  have 
to  seek  employment  with  less  arduous  duties  and  so  pass  out  of  the 
group.    In  a  bank  risk  there  will  be  comparatively  few  such  cases. 

As  Mr.  Graham  has  pointed  out,  one  hundred  lives  is  the  mini- 
mum number  constituting  a  group  under  statutory  exemptions.  It 
seems  perfectly  safe,  however,  to  grant  group  insurance  to  groups 
much  smaller  in  number,  provided  the  insurance  is  so  distributed 
as  to  preclude  any  suggestion  of  selection  against  the  company. 
It  is  not  necessary  that  each  group  should  be  of  sufficient  volume 
in  itself  to  furnish  an  experience  close  to  the  expected.  It  is  neces- 
sary only  to  guard  against  the  acceptance  of  business  where  the 
motive  of  the  employer  in  taking  the  insurance  is  to  cover  an  undue 
proportion  of  poor  lives.  It  does  not  seem  reasonable  to  suppose 
that  any  employer  with,  say,  fifty  employees,  who  desires  the  same 
amount  of  insurance  for  each  employee,  is  governed  by  any  such 
motive.  While  on  a  number  of  small  individual  groups  the  losses 
may  far  exceed  the  premiums,  small  groups  taken  as  a  whole  may 
be  underwritten  safely. 

Group  policies  are  usually  written  with  an  option  to  the  em- 
ployer to  renew  the  contract  from  year  to  year  according  to  the 
scale  of  premiums  upon  which  the  first  premium  is  calculated. 
The  term  of  years  for  which  a  policy  will  be  renewed  without  ad- 
justment in  the  premium  scale  varies  in  different  companies.  So 
far  as  I  know,  the  greatest  number  of  renewals  guaranteed  at  the 
original  rate  by  any  company  is  for  nineteen  years.  For  policies 
covering  the  lives  of  comparatively  few  employees,  upon  which  the 
experience  on  the  group  itself  cannot  for  many  years  be  used  as  an 
indication  of  the  mortality  to  be  expected  in  the  future,  this  pro- 
vision would  appear  to  be  a  proper  one.  In  my  opinion,  however, 
an  option  should  be  allowed  the  company  to  adjust  the  rate  at  the 
end  of  a  shorter  term  of  years  in  the  case  of  large  groups,  upon 
which  a  few  years'  experience  gives  a  reliable  guide  as  to  the  hazard 
of  the  risk.  In  other  words,  I  think  the  term  for  which  a  policy 
will  be  renewed  without  rate  adjustment  should  depend  upon  the 
size  of  the  risk, 

I  fully  agree  with  Mr.  Graham  that  claims  should  be  paid  in  full 
regardless  of  misstatement  of  age  or  of  minor  technicalities  in 
spite  of  the  fact  that  understatement  of  age  has  been  noted  to  be 
very  common  in  an  examination  of  the  death  claims  amongst  the 
older  employees.  This,  no  doubt,  is  accounted  for  by  the  fact  that 
10 
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men  who  have  passed  middle  age  frequently  understate  their  age 
in  looking  for  work,  because  they  realize  that  their  age  may  have  a 
prejudicial  effect  on  their  chances  of  securing  employment.  At  the 
same  time  it  is  found  in  practice  that  payment  of  claims  must  be 
made  in  full  regardless  of  understatements  of  age,  even  though  they 
may  be  and  frequently  are  quite  material.  Seduction  in  the 
amount  of  claim  payment  to  the  insurance  that  the  actual  premium 
paid  would  have  purchased  creates  dissatisfaction  with  the  em- 
ployer, whose  desire  is  to  furnish  insurance  according  to  a  fixed 
schedule.  The  company  can  only  protect  itself  by  charging  suf- 
ficient premiums  at  the  older  ages. 

ME.  W.  A.  p.  WOOD : 

I  am  sure  the  Society  is  indebted  to  Mr.  Graham  for  the  excellent 
paper  he  has  given  dealing  with  the  question  of  group  insurance, 
a  subject  with  which  many  of  us  are  not  very  familiar,  at  least  in 
so  far  as  the  details  are  concerned.  In  his  paper  it  is  stated  that 
statutory  permission  has  not  been  necessary  to  introduce  group 
insurance  as  a  means  of  applying,  collectively,  approved  forms  of 
individual  insurance.  This  applies  to  the  United  States,  but  in 
Canada  there  seems  to  be  some  doubt  in  regard  to  the  matter  and 
the  Federal  Insurance  Department  has  given  it  as  its  opinion  that 
group  insurance  is  not  legal  in  Canada.  The  Insurance  Act  of 
1910  states: 

"No  such  Life  Insurance  Company  shall  make  or  permit  any 
distinction  or  discrimination  in  favor  of  individuals  between  the 
insured  of  the  same  class  and  equal  expectation  of  life  in  the 
amount  of  premiums  charged,  or  in  the  dividends  payable  on  the 
policy." 

From  this  it  will  be  seen  that  if  the  members  of  the  groups  fur- 
nish satisfactory  evidence  of  good  health  and  the  premiums  charged 
are  the  same  as  the  regular  rates  given  in  the  manuals  then  there 
can  not  be  any  objection  to  insurance  of  this  nature.  Group  insur- 
ance, however,  does  not  call  for  medical  examination  of  the  indi- 
viduals in  the  case  of  large  groups.  And  I  believe  the  premiums 
in  most  cases  are  different  from  those  regularly  charged  individuals 
who  pass  a  medical  examination,  I  understand  that  just  before 
the  outbreak  of  war  an  amendment  to  this  Act  was  being  considered 
by  the  Insurance  Department  to  the  effect  that  nothing  in  the  above 
mentioned  section  would  be  held  to  prohibit  the  issuing  by  any 
life  insurance  company  of  a  policy  or  group  of  policies,  the  form 
of  which  has  first  been  approved  by  the  superintendent  of  insur- 
ance, insuring  the  lives  of  not  less  than  100  employees  of  a  single 
employer  at  rates  of  premiums  differing  from  the  company's  usual 
rate  applicable  to  individual  policies  on  the  same  plan,  provided  that 
each  of  such  policies  or  group  of  policies  is  issued  on  the  applica- 
tion of,  and  the  premiums  paid  by  or  through,  the  said  employer. 
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It  has  been  pointed  out  that  from  the  standpoint  of  the  employer 
the  renewable  term  f)lan  for  group  insurance  has  the  advantage  of 
covering  these  insurances  at  the  lowest  possible  cost  during  the  con- 
tinuance of  employment.  There  are  also  several  other  reasons 
given  by  Mr.  Graham  why  the  term  policy  is  the  most  suitable  for 
this  kind  of  insurance.  He  has  pointed  out  why  the  natural  pre- 
mium system  as  applied  to  a  group  of  men  for  the  term  of  their 
employment  has  not  the  disadvantages  of  the  same  system  as  ap- 
plied to  individuals. 

Mr.  Graham  has  stated  that  permitting  discontinuing  employees 
to  apply  for  insurance  within  31  days  of  the  termination  of  em- 
ployment on  any  plan  of  insurance  then  issued  by  the  company  at 
the  regular  rates  for  the  particular  attained  age  and  class  of  risk, 
means  but  a  guarantee  of  the  insurability  of  the  life  after  leaving 
the  employment  to  the  amount  of  the  group  insurance.  Also,  he 
thought,  whilst  in  theory  this  may  mean  selection  against  the  com- 
pany, yet  as  this  concession  was  little  used  unless  diligently  urged 
upon  discontinuing  individuals  that  it  does  not  mean  any  great  loss 
to  the  companies.  With  the  spread  of  group  insurance  I  would  be 
inclined  to  think  that  there  would  be  more  and  more  selection 
against  the  company.  If  an  employee  is  leaving  one  company  in 
which  he  has  enjoyed  the  benefit  of  group  insurance  and  is  going 
to  another  company  where  he  will  have  a  corresponding  benefit,  it 
seems  to  me  that  he  will  not  be  very  apt  to  take  advantage  of  the 
privilege  of  insurance  for  himself  without  medical  examination, 
whereas,  if  he  is  leaving  a  company  as  a  result  of  ill  health  and 
not  taking  up  any  other  employment  he  will  be  inclined  to  take  up 
this  insurance,  provided  he  is  financially  able  to  do  so. 

Although,  in  Canada,  we  have  not  group  insurance  in  the  strict 
sense  of  the  word,  still  at  the  present  time  we  have  an  approach  to 
it  in  the  form  of  insurance  on  groups  of  soldiers  enlisted  for  over- 
seas service.  Several  American  companies  have  insured  this  class 
of  risk.  There  is  no  medical  examination  required — the  assump- 
tion being  that  if  the  men  passed  the  medical  examination  at  the 
time  of  enlistment  they  would  still  be  in  a  satisfactory  state  of 
health.  The  municipalities  pay  the  premiums.  I  have  very  grave 
doubts,  however,  as  to  whether  these  premiums  are  sufficient  to 
cover  the  mortality  experienced  up  to  date  or  to  be  experienced 
between  now  and  the  termination  of  the  war. 

As  group  insurance  is  not  permitted  in  Canada,  I  am  unable 
to  discuss  this  paper  from  any  practical  knowledge  of  it.  As  stated 
above,  an  amendment  to  the  Insurance  Act  was  contemplated  in 
1914,  giving  permission  to  the  companies  to  transact  this  class  of 
business  and  I  know  that  a  number  of  the  Canadian  insurance 
companies  would  welcome  a  change  of  this  nature.  Accordingly, 
we  trust  that  after  the  conclusion  of  the  war,  legislation  will  be  in- 
troduced which  will  permit  group  insurance,  as  I  believe  this  form 
of  insurance  will  play  a  very  important  part  in  the  social  welfare 
and  in  the  industrial  life  of  the  community  in  the  future. 
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ME.  BENEDICT  D.  FLYNN : 

Mr,  Graham  has  covered  the  subject  of  group  life  insurance  in 
condensed  form,  but  has  dealt  with  it  clearly  and  completely.  One 
can  add  but  little  to  his  paper  unless  certain  phases  of  the  subject 
are  taken  up  in  detail.  The  article  should  give  a  clear  idea  of 
group  life  insurance  and  should  serve  to  remove  many  of  the  mis- 
conceptions which  have  dwelt  in  the  minds  of  some  with  regard 
to  this  new  and  rapidly  growing  form  of  life  insurance  protection. 

In  the  discussion  of  this  paper  it  appears  to  the  writer  that  a 
good  opportunity  is  given  to  put  forth  some  ideas  upon  the  future 
development  of  group  life  insurance  both  as  to  form  of  protection 
and  manner  of  handling  the  business.  Before  making  these  com- 
ments the  statement  should  be  made  that  the  writer  is  fully  aware 
of  the  fact  that  present  laws  restrict  the  operation  and  develop- 
ment of  group  insurance  in  some  particulars  and,  further,  that  the 
problem  of  the  mutual  life  insurance  company  which  writes  this 
form  of  protection  may  require  somewhat  different  treatment.  The 
following  remarks  are  made  from  the  standpoint  of  a  non-partici- 
pating company  and,  further,  with  the  assumption  that  the  wisdom 
of  allowing  group  insurance  to  develop  in  a  normal  way  unham- 
pered by  laws  which  were  primarily  drawn  to  protect  life  insur- 
ance upon  an  individual  contract  basis  will  be  seen  by  our  legis- 
lators. 

The  possibilities  of  the  future  development  of  group  insurance 
with  regard  to  volume  are  in  the  opinion  of  the  writer  enormous. 
If  the  development  of  this  line  is  to  depend  upon  the  philanthropic 
tendencies  of  employers  the  issue  will  probably  always  be  limited. 
If,  on  the  other  hand,  the  employers  of  the  country  become  aware, 
through  education,  of  the  fact  that  the  expenditure  of  approximately 
1  per  cent,  of  payroll  per  annum  in  group  insurance  premiums  will 
produce  a  saving  in  cost  to  them — measured  in  greater  eflBciency 
of  workers  or  in  lower  operating  expense — considerably  greater 
than  this  amount,  the  future  of  group  life  insurance  is  assured  and 
the  business  will  be  written  in  enormous  volume.  If  the  saving  in 
the  cost  of  turn-over  of  labor,  in  increased  efficiency,  better  working 
and  living  conditions — through  periodical  inspections  and  helpful 
suggestions — is  finally  understood  by  the  employer  to  exceed  the 
cost  of  this  protection  and  service,  the  issue  of  group  life  insur- 
ance will  not  be  measured  by  the  millions  of  insurance  but  by  the 
millions  of  dollars  of  premium  income. 

At  the  present  time  there  are  in  the  opinion  of  the  writer 
two  hindrances  or  limitations  to  the  proper  development  of  group 
life  insurance:  first,  the  fixed  long-term  character  of  the  contract 
or,  to  put  it  in  another  way,  the  inability  of  the  insurance  com- 
pany to  modify  its  basic  rates  in  order  to  meet  developments  in  the 
character  of  the  risk,  and,  second,  the  enormous  amount  of  detail 
work  necessary  by  both  the  employer  and  the  insurance  company 
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in  handling  the  business.  Group  contracts  are  now  -written  with 
rates  fixed  by  age  for  a  term  of  from  five  to  twenty  years  and,  in 
some  instances,  with  a  privilege  of  renewal  for  another  twenty-year 
period  contingent  upon  an  increase  in  rates  not  to  exceed  20  per 
cent.  The  majority  of  contracts  are  written  with  basic  rates 
fixed  for  a  term  of  either  ten  or  twenty  years.  As  a  matter  of  fact, 
by  some  unfortunate  development  of  the  business,  the  term  for 
which  minimum  rates  have  been  guaranteed  has  been  developed 
as  a  competitive  feature  of  the  contract.  At  the  present  time  rates 
cannot  be  modified  during  the  term  for  which  they  have  been  fixed 
to  meet  radical  changes  in  the  industrial  operations  undertaken 
by  the  employer  or  material  changes  in  the  number  or  character 
of  employees  or  in  the  working  or  living  conditions  of  employees. 
In  other  words,  so  far  as  the  insurance  company  is  concerned  the 
contract  is  for  a  term  of  ten  to  twenty  years  with  basic  rates  guar- 
anteed for  this  period  regardless  of  change  in  the  nature  of  the 
risk — except  as  regards  variation  of  amounts  of  insurance  by  ages. 

The  unusual  expense  incident  to  handling  the  business  results 
from  the  necessity  of  keeping  an  accurate  record  of  all  employees 
protected  under  the  group  contract  and  of  the  correct  amounts  of 
insurance  at  ages  attained.  Adjustments,  generally  monthly,  of 
entrants  and  withdrawals  of  employees  with  proper  information  is 
also  necessary.  Only  one  who  has  had  an  opportunity  to  follow 
through  a  fair  size  group  insurance  risk  from  the  time  the  contract 
is  placed  until  one  year  later  can  realize  the  enormous  amount  of 
detail  work  necessary. 

It  appears  to  the  writer  that  the  best  light  upon  the  difficulties 
and  developments  of  group  life  insurance  can  be  obtained  by  a 
study  of  the  development  and  method  of  handling  workmen's  com- 
pensation insurance.  Group  life  insurance  is  in  reality  a  form  of 
social  insurance  just  as  is  workmen's  compensation  insurance.  The 
purpose  of  group  life  insurance  difEers  from  workmen's  compensa- 
tion simply  in  that  it  provides  protection  to  the  beneficiaries  of 
the  workmen  in  event  of  death  from  natural  causes,  while  under 
workmen's  compensation  protection  is  afforded  to  the  beneficiaries 
of  the  workmen  in  event  of  death  from  accidental  causes  during 
employment  or  to  the  workman  himself  in  event  of  non-fatal  in- 
jury. In  both  forms  of  protection  the  contract  is  made  between 
the  insurance  company  and  the  employer  for  the  benefit  of  the 
employees,  each  form  of  insurance  having  its  own  basis  for  meas- 
urement of  the  risk  for  underwriting  purposes.  In  group  life  in- 
surance we  have  the  industrial  operations  of  the  employer,  working 
and  living  conditions  of  the  employees,  grade  of  employees  and  dis- 
tribution by  ages.  In  workmen's  compensation  insurance  attention 
is  given  to  the  industrial  operations  of  the  employer,  physical 
equipment,  character  of  the  employees  and  supervision,  and  work- 
ing conditions.  In  group  life  insurance  ordinarily  the  benefit  is  a 
function  of  the  wages  of  the  employee,  but  the  total  premium  be- 
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cause  of  statutory  requirements  is  based  upon  the  number  of  indi- 
viduals insured  and  the  amount  of  insurance  distributed  by  age. 
In  workmen's  compensation  not  only  is  the  benefit  a  function  of 
the  wages  earned  but  the  total  premium  is  obtained  directly  from 
the  payroll  expended  as  the  measure  of  the  exposure.  Why  is  not 
the  correct  development  of  group  life  insurance  therefore  along  the 
lines  of  workmen's  compensation  practices  and  methods  so  far  as 
possible?  Wliy  cannot  the  term  for  which  rates  are  fixed  be  short 
and  subject  to  the  changes  in  the  character  of  the  risk  just  as  is 
the  case  in  workmen's  compensation  insurance?  Further,  why 
cannot  a  rate  for  the  whole  staff  of  employees  per  $100  payroll  be 
charged  in  group  life  insurance  just  as  it  is  in  workmen's  compen- 
sation ? 

In  order  to  carry  the  analogy  further  let  us  take  up  first  the 
underwriting  practice  of  rate  quotation  and  the  handling  of  the 
risk  under  workmen's  compensation  and  study  its  possibilities  for 
group  life  insurance  and  then  plan  the  elimination  of  detail  work 
if  the  methods  developed  in  years  of  employers'  liability  and  work- 
men's compensation  underwriting  can  be  used  to  advantage.  If 
an  employer  who  has  never  carried  a  workmen's  compensation 
policy  applies  to  an  insurance  company  for  protection  the  risk  is 
immediately  bound  and  a  manual  rate  for  the  industrial  operations 
of  the  employer  is  quoted.  As  soon  as  possible  a  physical  examina- 
tion of  the  plant  covering  working  conditions,  operations  conducted 
and  makeup  of  employees,  with  character  of  supervision,  is  made. 
Upon  the  basis  of  this  inspection  a  modification  of  the  manual 
rate  is  established  for  the  risk.  This  rate  placed  upon  an  advance 
estimate  of  the  payroll  to  be  expended  by  the  employer  during  the 
ensuing  year  constitutes  the  advance  premium  to  be  paid  by  the 
employer.  Upon  the  basis  of  the  original  inspection,  and  later 
inspections  if  necessary,  recommendations  are  made  by  the  insur- 
ance company  to  the  employer  as  to  the  installation  of  safety  ap- 
pliances or  improvement  of  working  conditions  or  any  other  feature 
which  may  better  the  risk.  At  the  end  of  the  term  of  the  contract 
— which  is  generally  one  year — an  audit  of  the  payroll  expended 
by  the  employer  during  the  year  is  made  and  the  correct  amount 
of  additional  or  refund  premium  is  calculated.  If  the  risk  is  one 
which  has  been  carried  for  several  years,  so  that  there  is  a  sufficient 
experience  to  serve  as  a  guide  to  the  character  of  the  risk,  a  rating 
based  upon  the  experience  showing,  according  to  a  set  plan  for  the 
measurement  of  such  risks  by  experience,  is  established  This  is  in 
addition  to  the  physical  inspection.  The  experience  rating  of  the 
risk  is  understood  to  cover  not  only  the  results  under  the  physical 
side  of  the  risk  but  also  the  moral  hazard  resulting  from  character 
of  employees,  grade  of  supervision,  etc.  On  such  a  renewal  risk 
the  modification  in  the  rate  is  affected  by  both  the  physical  con- 
ditions and  the  past  experience  of  the  plant.  Each  year  upon  re- 
newal this  modification  in  the  "  going  "  rate  is  made. 
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Judging  from  the  above  outline  of  the  method  of  handling  a 
workmen's  compensation  risk,  could  not  an  employer  who  applies 
for  group  life  insurance  be  bound  at  a  tentative  rate  per  $100  pay- 
roll for  an  estimated  average  insurable  age  as  soon  as  complete 
examination  of  the  risk  as  respects  physical  condition,  industrial 
operations  to  be  covered,  character  of  employees  and  working  and 
living  conditions,  could  be  made?  As  soon  as  possible  census  of 
employees  would  be  taken  and  the  adjusted  rate  per  $100  pajToll 
established  for  the  plant.  It  is  assumed  that  the  benefit  will  be 
a  function  of  the  wages  as  this  plan  best  reflects  the  value  of  the 
employee  to  the  concern.  An  estimate  of  the  annual  pa}Toll  to  be 
expended  during  the  year  can  then  be  made  by  the  employer  and 
the  rate  established  for  the  risk  applied.  At  the  end  of  the  year 
proper  adjustment  to  obtain  the  earned  premium  can  be  made  in 
a  manner  similar  to  that  followed  in  workmen's  compensation 
practice.  After  a  few  years — ^the  number  of  years  depending  upon 
the  size  of  the  group — a  study  of  experience  according  to  a  plan 
of  experience  rating  can  be  utilized  together  with  an  inspection 
which  may  throw  light  upon  any  change  in  the  physical  aspects 
of  the  risk.  Periodically — the  period  depending  upon  the  size  of 
the  risk — a  new  census  of  employees  should  be  taken  in  order  to 
obtain  this  viewpoint  upon  the  rateability  of  the  risk.  From  these 
factors  a  renewal  rate  per  $100  payroll  for  the  risk  would  be 
obtained. 

The  result  of  handling  the  group  business  in  this  manner  would, 
so  far  as  the  writer  can  see,  be  the  establishment  of  a  rate  per 
$100  payroll  upon  the  bases  outlined  above  when  the  employer 
first  takes  out  his  insurance.  This  rate  probably  would  stand 
without  modification  for,  say,  five  years,  according  to  the  size  of 
the  risk,  unless  the  underwriter  upon  examination  of  experience 
or  upon  information  as  to  change  in  physical  conditions,  which 
might  have  a  material  bearing  upon  the  rating  of  the  risk,  thinks 
a  change  is  necessary.  In  other  words,  the  idea  of  the  guaranteed 
basic  rate,  over  a  long  term  of  years  will  be  put  in  the  background 
and  the  employer  will  know  that  the  risk  will  be  renewed  from 
year  to  year  but  that,  if  developments  of  experience  indicate  marked 
change  in  the  risk  or  if  the  nature  of  the  industrial  operations 
change  materially,  there  may  be  a  modification  in  the  renewal 
rate.  The  principal  change  in  the  above  proposed  program  from 
the  present  plan  is  that  no  attempt  is  made  to  vary  the  rate 
constantly  according  to  the  amount  of  insurance  involved  by  ages 
of  employees.  It  is  probable  that  the  average  insurance  ages  of 
employees  will  not  differ  greatly  from  year  to  year  in  the  average 
progressive  employer's  plant.  Certainly  the  change  in  the  hazard 
from  year  to  year  will  not  be  greater  than  the  change  due  to 
other  underwriting  factors  such  as  improvement  in  working  and 
living  conditions,  in  character  and  number  of  staff  of  employees, 
and  nature  of  output. 
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An  important  factor  in  favor  of  the  method  of  conducting  the 
group  life  insurance  business  as  outlined  above  is  the  fact  that 
practically  all  employers  of  the  country  are  now  accustomed  to  the 
workmen's  compensation  practice  of  handling  business  of  this 
nature.  It  would  therefore  seem  reasonable  to  the  employers 
to  handle  group  life  insurance  in  a  similar  manner.  The  only 
difference  in  handling  the  two  lines  of  business  would  be  that  in 
group  insurance  the  ages  of  the  employees  would  enter  into  the 
proposition  as  an  important  factor  in  the  underwriting  of  the 
risk  and  a  census  of  the  staff  by  ages  would  be  necessary  at  the 
end  of  certain  periods  of  years.  There  would  be  no  greater  neces- 
sity that  the  names  of  individuals  covered  under  the  group  life 
contract  be  listed  and  correctly  checked  up  from  time  to  time  by 
both  the  employer  and  the  insurance  company  than  that  the  names 
of  employees  under  workmen's  compensation  be  so  treated.  In 
the  case  of  a  death  under  a  workmen's  compensation  contract  the 
beneficiaries  are  located  by  the  claim  adjuster  of  the  company  and 
payment  of  the  claim  is  promptly  and  correctly  made.  In  a  similar 
manner  the  claims  can  be  handled  under  group  life  insurance — 
as  a  matter  of  fact  the  group  life  claim  adjustment  should  be 
much  less  troublesome  than  that  of  workmen's  compensation  in 
view  of  the  comparative  scarcity  of  claims  and  the  definite  char- 
acter of  the  event  upon  which  the  claim  payment  is  predicated. 

In  proposing  the  above  manner  of  handling  group  life  insur- 
ance, I  realize  that  a  radical  step  away  from  the  precise  basis  upon 
which  life  insurance  upon  an  individual  contract  basis  is  handled, 
is  suggested.  It  will  be  felt,  I  am  sure,  that  to  do  away  with  the 
exact  record  of  individuals  insured  by  ages  will  weaken  the  founda- 
tion of  experience  work.  It  may  be,  however,  that  some  ap- 
proximation to  the  method  of  preparing  experience  by  exact  ages 
of  insured  can  be  worked  out  as,  for  instance,  by  broad  groups  of 
ages.  The  great  economical  and  practical  advantages  of  handling 
the  business  in  this  manner,  in  my  opinion,  far  outweighs  the 
loss  of  exactness  in  experience  compilation,  I  have  no  doubt  that 
a  practical  method  of  experience  examination  can  be  worked  out 
and  still  permit  the  above  method  of  underwriting  the  business. 

MR,  WILLIAM  J.  graham: 

(author's  review  of  discussion.) 

The  points  brought  out  in  this  discussion  on  group  insurance 
are  very  gratifying,  since  it  was  one  of  the  chief  purposes  of  the 
paper  to  promote  just  such  discussion, 

Mr.  Morris,  for  one,  has  pointed  out  that  volumes  could  be 
written  on  various  phases  of  this  topic,  which  is  the  chief  reason 
that  the  paper  as  submitted  was  an  epitome  of  the  topic  rather 
than  an  attempt  at  a  complete  treatise.     Such  a  complete  treatise 
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must  be  written  by  the  years,  because  only  through  experience  and 
experimentation  will  the  larger  possibilities  and  limitations  of 
group  insurance,  in  my  judgment,  be  definitely  outlined. 

This  discussion  further  develops  the  fact  that  every  member 
of  the  Society  and  every  company  represented  in  the  Society  must 
of  necessity  be  vitally  interested  in  group  insurance,  because  of  the 
suggestions  made  here  with  reference  to  departures  from  the 
customary  method  of  basing  net  premiums  upon  the  mortality 
standard  fixed  by  statute. 

Personally,  I  view  any  such  departures  with  great  trepidation. 
Old-line  life  insurance  has  grown  strong  and  prospered  in  Amer- 
ica, by  means  of  the  net  premium  system  and  the  net  premium 
valuation.  Under  this  system,  we  set  up  a  standard  of  mortality 
and  interest  planned  to  serve  as  an  irreducible  minimum  for  fixing 
our  premium  rates  and  valuations.  We  have  changed  the  standards 
from  time  to  time  by  statutory  means ;  and  it  seems  to  me  that  we 
should  go  slow  in  introducing  any  lower  standard  of  premium 
without  statutory  permission.  If  the  American  Experience 
Mortality  Table,  now  commonly  used  as  a  standard  in  the  various 
states,  is  not  right  for  fixing  premium  rates  either  for  group  insur- 
ance or  other  insurances,  let  us  have  a  new  standard,  but  let  it  come 
fully  sponsored  by  law. 

Group  life  insurance  experience,  while  not  of  sufficient  volume 
or  age  to  point  many  definite  conclusions,  is  probably  of  sufficient 
volume  and  duration  to  indicate  that  the  group  system  of  selection, 
when  properly  applied,  will  produce  a  mortality  not  on  the  whole 
appreciably  different  from  that  shown  for  individual  insurances 
selected  under  system  of  medical  examination.  It,  at  least,  has 
not  been  shown  conclusively  that  group  mortality  on  the  whole  is 
lower  than  the  mortality  on  individual  insurances.  It  would  ap- 
pear, therefore,  that  if  a  new  mortality  table  is  needed  for  group 
insurance,  it  might  in  the  same  way  be  urged  for  individual  in- 
surances. I  think  the  question  might  also  be  raised  that  there 
is  no  more  statutory  warrant  for  issuing  group  insurance  upon 
tables  of  mortality  lower  than  the  standards  fixed  by  the  various 
states,  than  there  is  for  so  issuing  individual  insurances. 

The  paper  on  group  insurance  explains  that  this  business  is 
transacted  under  the  laws  that  govern  legal  reserve  life  insurance, 
and  that  for  such  reason,  no  statutory  permission  has  been  re- 
quired in  the  different  states  to  do  group  insurance,  although  a 
few  states  have  adopted  amendments  to  existing  laws  to  facilitate 
and  promote  the  issuance  of  group  insurance.  If,  under  such  cir- 
cumstances, it  is  permissible  to  use  the  Medico-Actuarial  table, 
which  is  lower  than  the  state  standard  of  mortality,  it  is  permissible 
to  use  any  other  table.  And  here  we  produce  the  anomaly  of  old- 
line  life  insurance  getting  away  from  the  principle  of  an  irredu- 
cible minimum  premium  fixed  by  the  net  premium  of  the  legally 
established  table  just  when  fraternal  bodies,  after  disastrous  ex- 
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periences,  are  called  upon  by  new  laws  to  have  such  an  irreducible 
net  premium  in  the  ISTational  Fraternal  Congress  Table  of  Mortality. 

I  am  not  at  this  time  debating  the  question  as  to  the  need  or 
advisability  of  adopting  for  group  insurance  a  table  which  will 
more  accurately  represent  group  mortality  than  does  the  American 
Experience  Table;  but  I  would  point  out  that  it  has  not  been 
shown  that  the  American  Experience  Table  is  any  more  faulty 
with  reference  to  group  insurance  than  it  is  with  reference  to 
faithfully  producing  the  mortality  on  individual  insurances.  I 
take  occasion  to  emphasize  the  great  importance  to  all  connected 
with  the  Society  of  approaching  such  departures  deliberately  and 
understandingly,  lest  group  insurance,  with  its  potentialities  for 
service,  become  an  instrument  of  disservice  by  becoming  the  thin 
edge  of  a  wedge  aimed  at  the  root  of  the  life  insurance  structure, 
namely,  the  statutory  net  premium. 

Mr.  Wood  properly  points  out  that  while  statutory  permission 
has  not  been  necessary  to  introduce  group  insurance  into  the  dif- 
ferent states  of  the  Union  as  a  means  of  applying,  collectively,  ap- 
proved forms  of  individual  life  insurance,  Canada  has  taken 
the  position  that  specific  legislation  is  needed  to  legalize  the  issu- 
ance of  group  insurance  in  Canada.  Such  legislation,  I  might 
add,  was  introduced  in  the  Canadian  Parliament  prior  to  the  war, 
with  the  support  of  the  Canadian  Insurance  Department,  and,  I 
understand,  the  general  support  of  Canadian  life  insurance  com- 
panies ;  but  was  recalled  by  the  declaration  of  war  and  is,  I  believe, 
being  held  in  abeyance  to  give  way  to  the  more  urgent  legislation 
made  necessary  by  the  war. 

Mr.  Wood  also  makes  the  point  in  his  paper  that  permitting  em- 
ployees, discontinuing  from  a  group,  to  apply  for  life  insurance 
within  31  days  of  the  termination  of  employment  on  an  individual 
form,  without  requiring  medical  examination,  is  a  departure  that 
may  mean  more  and  more  selection  against  the  company,  as  this 
feature  becomes  better  known.  I  am  inclined  to  agree  with  Mr. 
Wood  in  this,  and  to  say  that  in  my  judgment  the  answer  to  this 
must  lie  in  the  company  charging  such  premiums  for  its  group 
insurance  as  will  compensate  for  any  such  adverse  individual  selec- 
tion later  on,  as  would  not  otherwise  be  compensated  for  in  the 
saving  in  agent's  commissions,  renewals  and  medical  fees  for  such 
individual  insurances. 

Mr.  Wood  refers  to  group  insurance  upon  bodies  of  Canadian 
soldiers.  Personally,  I  do  not  think  that  the  principles  of  group 
selection  properly  contemplate  group  insurance  on  any  particular 
regiment  or  body  of  soldiers,  because  of  the  concentrated  catas- 
trophe hazard  included.  Individual  bodies  of  soldiers,  suljject  to  a 
single  order,  do  not  give  a  distribution  of  risk  which,  in  my  judg- 
ment, would  make  possible  group  insurance  on  soldiers  coming  from 
any  particular  municipality  or  embraced  in  any  particular  body. 
Any  experiences,  therefore,  of  insuring  isolated  units  of  an  army  and 
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not  the  whole  army,  such  as  referred  to  by  Mr.  Wood,  would  not, 
in  my  judgment,  be  enlightening  on  the  subject  of  group  insurance, 
no  matter  what  the  experience,  as  it  would  be  too  subject  to  fortui- 
tous circumstances  as  to  whether  the  mortality  was  low  or  exces- 
sively heavy,  depending  much  upon  the  particular  assignment  of 
such  relatively  small  body  of  soldiers. 

Mr.  Morris  ably  outlines  the  importance  of  the  inspection  in 
gi'oup  insurance  and  develops  the  influence  on  the  risk  of  the  par- 
ticular care  of  employees  taken  by  the  employer.  I  agree  with  Mr. 
Morris's  every  statement  with  reference  to  this  inspection  and  to 
the  fact  that  a  shoe-manufacturing  plant  or  a  machinist  shop 
cannot  scientifically  be  nicely  rated  as  a  shoe-manufacturing  plant 
or  as  a  machinist  shop,  for  instance,  without  properly  taking  into 
account  the  many  incidental  conditions,  pointed  out  by  Mr.  Morris, 
that  will  influence  the  mortality. 

While  the  inspections  for  group  insurance  more  nearly  ap- 
proach the  requirements  for  similar  inspection  in  workmen's 
compensation  insurance,  they  yet  develop  angles  that  are  making 
the  group  insurance  inspection  more  or  less  a  new  type.  For 
example,  a  certain  five-story  building  which  I  have  in  mind  was 
erected  without  fire  escapes  in  a  small  city  where  the  fire  depart- 
ment was  not  able  to  reach  the  fourth  or  fifth  story.  When  this 
building  was  planned,  the  employees  were  to  be  put  on  the  first 
floor  and  the  upper  floors  were  to  be  used  for  the  process  of  a  print- 
ing and  binding  shop,  including  one  entire  floor  as  a  storage  and 
stock  room.  Afterwards,  a  rearrangement  of  the  work  was  made, 
by  which  the  employees  were  put  on  the  fifth  floor,  and  the  lower 
floors  used  for  storage,  stock  and  printing  purposes;  thus  introduc- 
ing a  fire  and  panic  hazard  to  life  that  was  not  reflected  in 
any  increased  rate  for  other  insurances  carried,  but  directly  affect- 
ing the  risk  from  a  group  insurance  standpoint.  Again,  good 
drinking  water  is  an  important  item  in  a  group  inspection  that 
would  not  be  developed  in  any  other  form  of  insurance  inspection. 

Now,  as  regards  the  friendly  challenge  of  Mr.  Morris  to  my 
reference  to  the  origination  of  group  insurance.  Supplementing 
the  statement  of  Mr.  Morris  with  reference  to  Montgomery  Ward 
&  Co.  and  agreeing  with  the  facts  in  the  case  as  he  relates  them,  I 
would  add  that  the  Equitable  Life  Assurance  Society  issued  in 
February,  1905,  a  policy  covering  the  lives  of  employees  of  a  retail 
chain  of  stores  on  the  renewable  term  plan,  requiring,  how- 
ever, a  form  of  medical  examination  for  this  insurance.  Prior 
to  the  issuance  of  the  Montgomery  Ward  &  Co.  policy,  two  other 
group  insurance  cases  were  closed  and  put  in  force  during  the 
year  1911  by  the  Equitable.  During  the  development  of  the  Mont- 
gomery Ward  &  Co.  case  which  was,  as  Mr.  Morris  states,  gen- 
erally known  as  the  first  group  insurance  contract  of  note,  various 
forms  of  insurance  were  suggested  and  worked  out,  including 
a  form  of  25-year  endowment  and  also  endowment  at  65;  but 
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the  canvass  finally  reduced  to  competition  on  the  renewable 
term  plan.  During  the  process  of  this  Montgomery  Ward  &  Co. 
canvass,  which  covered  a  period  of  two  years,  as  Mr.  Morris 
states,  the  Equitable  found  that  the  plans  were  working  out 
closely  in  harmony  with  the  conclusions  reached  from  an  investiga- 
tion made  several  years  before  by  Mr.  Henry  L.  Eosenfeld,  now 
Fourth  Vice-President  of  the  Equitable  Life  Assurance  Society, 
and  upon  which,  in  utterances  to  the  National  Association  of 
Manufacturers  and  other  bodies,  Mr.  Eosenfeld  had  given  public 
pronouncement  of  the  possibilities  of  life  insurance  serving  in  some 
such  industrial  capacity. 

Mr.  Morris  then  goes  on  to  make  the  point  that  while  some  in- 
surance commissioners  have  permitted  the  use  of  premium  rates 
at  less  than  the  net  American  Table,  they  have  called  for  a 
deficiency  reserve  equal  to  an  annuity  multiplied  by  the  annual 
deficiency  between  the  gross  rate  charge  and  the  American  Ex- 
perience net  premium  on  each  risk  for  the  basis  of  the  entire  term 
for  which  such  renewable  term  contract  could  be  renewed.  Mr. 
Morris  points  out  the  injustice  of  this  to  small  companies  or  to 
companies  with  small  surplus  as  against  a  company  fully  able  to 
put  up  a  deficiency  reserve.  I  agree  with  Mr.  Morris  about  the 
injustice  to  such  reserves  as  between  the  small,  struggling  com- 
pany and  the  large  stock  company  with  surplus  to  spare,  but  I 
feel  the  difficulty  goes  deeper  to  the  uncontemplated  use  of  net 
premiums  under  the  legal  standard.  Mr.  Morris  draws  a  distinc- 
tion between  a  participating  and  a  non-participating  company  on 
this  point,  which  is  well  taken;  but  which  I  would  supplement 
with  the  statement  that  non-participating  companies  have  previ- 
ously voluntarily  returned  excess  earnings  to  policyholders,  and 
that  the  adoption  of  such  a  practice  on  a  one-year  renewable  term 
plan  by  a  non-participating  companj^,  if  the  full  experience  had 
been  obtained  for  the  year,  would  appear  one  feasible  way  to  meet 
the  difficulty  stated  by  Mr.  Morris. 

Mr.  Cammack  in  course  of  his  excellent  criticisms  has  pointed 
the  lines  upon  which  group  insurance  may  be  considered  a  natural 
development  of  compensation  insurance,  and  in  his  comments  en- 
larges upon  the  use  of  renewable  term  insurance  for  group  pur- 
poses, in  a  way  that,  in  my  judgment,  entirely  answers  the  chal- 
lenge of  Mr.  Craig  with  reference  to  the  use  of  the  term  plan.  I 
agree  with  Mr.  Cammack  emphatically  in  the  point  which  he  makes 
against  permitting  employees  to  take  out,  on  their  own  volition,  an 
additional  amount  of  insurance  to  the  amount  fixed  for  the  group. 
Mr.  Cammack  describes  this  practice  as  being  questionable  under- 
writing, because  it  invites  selection  against  the  company  and  also 
because  it  tends  to  promote  annually  increasing  term  insurance  for 
the  individual ;  both  of  which  points  I  think  are  well  made. 

"When  Mr.  Cammack  states  he  disagreed  with  me  on  the  state- 
ment that  group  insurance  must,  to  a  large  extent,  be  restricted 
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to  contracts  in  whicli  the  whole  of  the  premium  is  paid  by  the 
employer,  he  suggests  to  me  that  I  did  not  make  my  point  suffi- 
ciently clear  in  the  original  paper.  The  point  in  my  paper  was 
that  in  most  cases  the  only  way  in  which  the  entire  group  can 
be  obtained  and  maintained  as  a  group  with  regard  to  proper  selec- 
tion of  risks,  is  by  the  employer  paying  the  entire  premium.  If 
the  full  group  can  be  obtained  and  maintained  for  amounts  of 
insurance  determined  by  class  rules,  there  is  no  objection  to  the 
employee  paying  all  or  a  part  of  the  premium.  The  practical 
point  that  I  meant  to  illustrate  was  that  where  the  employees 
were  asked  to  pay  a  part  of  the  premium,  it  would  be  necessary  to 
consult  such  employees,  and,  consequently,  difficult  to  obtain  unani- 
mous action  from  them.  On  the  other  hand,  where  the  action  of 
a  majority  would  be  binding  on  a  minority,  the  group  insurance 
would  not  be  feasible,  because  to  force  it  on  an  unwilling  minority 
would  defeat  the  promotion  of  that  good  will  and  co-operation 
which  it  is  designed  to  foster. 

Mr.  Cammack  makes  much  the  same  points  with  reference  to  the 
use  of  the  Medico-Actuarial  Ultimate  Table  and  to  the  effect  of  a 
deficiency  valuation  that  are  made  by  Mr.  Morris.  I  would,  there- 
fore, make  the  same  reply  to  Mr.  Cammack,  which  can  be 
summed  up  in  two  questions:  first,  do  you  consider  it  established 
that  group  insurance  produces  lower  mortality  than  that  produced 
by  individual  insurances?  and  if  not,  do  you  advocate  issuing  in- 
dividual insurances  at  less  than  the  net  American  Experience  rate 
at  this  time,  when  such  table  is  the  legally  established  standard  ? 

Mr.  Cammack  questions  how  far  the  sex,  nationality,  wage, 
sobriety  and  requirements  for  employment  affect  group  risks.  I 
think  they  have  a  most  important  effect,  which  I  will  not  stop  to 
detail,  since  Mr,  Morris  has  given  considerable  space  to  the  reasons 
why  establishments  of  the  same  type  might,  by  force  of  conditions 
prevailing  in  the  establishment,  produce  materially  different 
mortality.  I  will  merely  deal  with  Mr.  Cammack's  illustration 
concerning  waiters  and  bartenders  in  a  hotel.  It  is  plain  that  in 
a  large  hotel,  adopting  high  standards,  waiters  and  bartenders  may 
be  included  in  a  group,  because  the  requirements  for  continued 
employment  will  hold  them  to  high  standards  in  such  establishments. 
It  is  plain,  however,  that  waiters  and  bartenders  in  an  inferior 
hotel  probably  would  not  form  an  eligihle  group  chiefly  because 
they  would  not  conform  to  such  factors  as  those  enumerated. 
Then,  too,  we  must  remember  that  with  the  privilege  of  continu- 
ing the  insurance  by  the  individual,  there  is  the  necessity  of  having 
in  mind,  to  a  proper  extent,  the  fact  that  a  bartender,  for  example, 
who  might  lose  his  group  insurance  through  bad  habits,  might 
take  advantage  of  the  opportunity  to  get  an  individual  insurance 
without  medical  examination  and  with  his  insurability  guaranteed 
for  31  days. 

Mr.  Cammack  gives  reasons  why  early  mortality  experiences  on 
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group  insurance  should  be  used  conservatively;  in  all  of  which  I 
agree,  and  also  agree  with  him  in  the  question  which  he  raises  as 
to  whether  the  class  of  bank  clerks,  for  example,  will  prove  better 
group  insurance  risks  in  the  end,  than  the  industrial  workers  in 
non-hazardous  occupations,  where  conditions  surrounding  the  em- 
ployment are  favorable. 

Mr.  Cammack  refers  to  the  number  of  years  in  which  a  policy 
may  be  renewed  and  points  out  the  advisability  of  allowing  a  com- 
pany to  readjust  the  rate  at  relatively  short  intervals.  The  size 
of  the  premium,  of  course,  is  an  important  factor  here;  and  the 
operation  of  the  participating  plan  allows  a  leeway  which  of  neces- 
sity is  not  present  in  that  of  a  non-participating  contract,  when  it 
comes  to  lengthening  the  period  under  which  a  policy  may  be  re- 
newed without  re-rating. 

Mr.  Flynn  elaborates  parallels  between  group  life  insurance  and 
workmen's  compensation  insurance,  drawing  an  ingenious  plan 
for  the  carrying  on  of  group  insurance  to  the  avoidance  of  indi- 
vidual detail  now  necessary. 

Group  life  insurance  is  handled  now  under  the  general  authority 
given  to  life  insurance  companies  to  conduct  life  insurance  in  ac- 
cordance with  the  statutes  upon  the  subject.  Mr.  Flynn's  ideas 
would  necessitate  statutory  authorization  in  each  state.  This  en- 
tails the  raising  of  two  important  questions:  first,  the  desirability 
of  making  a  departure  in  our  life  insurance  business  of  the  kind 
proposed  by  Mr.  Flynn,  and,  second,  as  to  whether  the  methods 
now  in  vogue  in  workmen's  compensation  insurance  have  worked 
out  in  practice  to  justify  the  theory  of  greater  economy  upon  which 
such  departure  is  suggested.  I  agree  with  Mr.  Flynn  that  there 
are  many  other  factors  in  rating  a  group  risk  outside  of  the  age, 
and  that  possibly  some  of  the  other  factors,  such  as,  grade  of 
workers  and  class  of  work,  are  of  greater  importance  in  rating  the 
group  as  a  whole  than  the  age.  Then,  too,  in  group  insurance  it 
is  common  to  follow  the  salary  in  only  the  most  general  way,  often 
omitting  that  portion  of  the  payroll  given  to  employees  less  than 
a  certain  length  of  time  in  service,  and  also  fixing  a  maximum 
amount  of  insurance  beyond  which  higher-salaried  employees  are 
not  covered.  I  think  Mr.  Flynn's  comments  are  well  worth  the 
serious  thought  of  every  man  in  the  Society,  as  apart  from  their 
merits  with  reference  to  the  subject  in  hand,  they  illustrate  the  im- 
portance of  group  insurance  to  all  connected  with  the  Society, 
because  of  the  departures  from  established  principles  of  life  iinder- 
writing  which  have  been  suggested. 

Mr.  Craig,  in  his  interesting  comments,  makes  reference  to 
papers  on  group  insurance  not  on  record  with  the  Society;  and, 
therefore,  which  I  will  not  attempt  to  discuss  other  than  to  suggest 
to  those  interested  that  they  read  the  papers  referred  to  by  Mr. 
Craig ;  the  one  by  Mr.  Trousdale  being  of  interest  from  the  stand- 
point of  a  paper  written  by  a  successful  agent  and  that  of  Mr. 
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Morris  before  the  Casualty  Actuarial  Society  from  an  authority 
second  to  none.  I  am  not  able  to  identify  the  particular  group 
policy  to  which  Mr.  Craig  refers;  but  his  criticism  with  reference 
to  group  insurance  contracts  has  been  pretty  well  covered,  both  in 
the  previous  paper  and  in  the  discussion. 

There  appears  in  group  insurance  practices  no  substantial  foun- 
dation for  the  alarm  which  Mr,  Craig  voices — that  the  average  age 
of  the  groups  will  continue  to  advance  in  active  service  so  far  as 
the  groups  are  selected  within  the  limitations  of  selection  outlined 
in  the  paper.  The  state  laws  fix  a  minimum  age  at  which  employees 
may  enter  service  and  the  inexorable  laws  of  nature  have  fixed  from 
60  to  70  years  as  the  maximum  age  at  which  employees  are  gen- 
erally able  to  remain  in  active  service.  Both  group  insurance  ex- 
periences to  date  and  studies  made  with  establishments  having  age 
records  extending  over  the  last  quarter  of  a  century,  seem  to  estab- 
lish that  the  average  age,  or  rather  the  age  distribution  of  em- 
ployees, remains  substantially  the  same  as  for  going  concerns. 

Group  insurance  may  serve  its  purpose  effectively  and  satisfac- 
torily to  employers,  without  materially  increasing  the  average  age 
of  the  worker;  and  it  does  not  necessarily  follow  that  increased 
length  of  service  means  material  increase  in  average  age.  What- 
ever increase  in  average  age  may  be  caused  by  increases  achieved  in 
the  service,  "will  find  the  employer  abundantly  willing  to  pay  what- 
ever extra  cost  in  premiums  may  be  thus  entailed. 

I  think  the  original  paper  itself,  and  particularly  the  reference 
of  Mr.  Cammack,  dispose  sufficiently  of  the  seeming  confusion  in 
Mr.  Craig's  mind  between  group  insurance  for  employees  of  one 
employer  and  any  attempt  to  apply  the  annual  renewable  term 
plan  to  assessment  or  fraternal  associations. 

I  am  not  quite  clear  in  regard  to  Mr.  Craig's  reference  to  the 
fact  that  some  employers  are  now  studpng  the  general  insurance 
problems  "not  strictly  in  connection  with  term  insurance  but  in 
connection  with  service  annuities  or  endowment  insurance."  This 
comment  of  Mr.  Craig's,  however,  suggests  pointing  out  that  en- 
dowment insurance  is  but  the  combination  of  term  insurance  over 
the  period  in  which  a  man  is  saving  the  old-age  fund  or  the  "  nest 
egg''  fund,  covered  by  the  pure  endowment  element.  A  logical 
combination  covering  the  needs  of  workers  is  made  by  combining 
group  insurance  as  term  insurance  over  the  working  period,  with 
some  system  of  service  annuities  to  begin  at  superannuation  or 
previous  disability.  This  means  insuring  the  pay  check  during  the 
term  of  its  receipt  and  treating  the  old-age  prolilem  in  a  separate 
sub-division  or  as  a  separate  item  in  the  larger  category  of  means  to 
relieve  financial  distress  to  the  employee.  Group  insurance  on  the 
term  plan,  when  improved  by  addition  of  service  pensions,  intel- 
ligently covers  the  purpose  to  be  served ;  to  wit,  life  insurance  pro- 
tection on  the  term  insurance  plan  while  at  work,  to  all  the  workers, 
and  superannuation  annuities  at  the  retiring  age  for  the  relatively 
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few  who  persist  in  the  employment  until  they  reach  the  retiring  age. 
This  subject  of  superannuation  pensions  I  will  not  attempt  to  treat 
here  other  than  to  point  out  the  fact  that  there  would  be  an  enor- 
mous loss  to  the  employer  who  attempted  to  cover  the  same  by 
means  of  long  term  endowment  insurance  under  the  conditions  of 
high  labor  turnover  which  obtain  now  in  industry, 

Mr.  Craig  produces  interesting  mortality  comparisons  which, 
however,  made  under  the  conditions  of  individually  selected  lives 
and  individual  insurance,  are  not,  in  my  judgment,  available  for 
drawing  conclusions  with  reference  to  group  insurance.  Mr.  Craig 
uses  these  developments  to  reach  the  conclusion  that  a  constant 
extra  is  not  a  desirable  way  to  obtain  extra  ratings  in  group  insur- 
ance. Mr.  Cammack  in  his  criticism  deals  with  this  point,  reach- 
ing a  contrary  conclusion  to  that  of  Mr.  Craig's ;  and  I  agree  with 
Mr.  Cammack,  recognizing,  however,  the  general  suggestiveness  of 
Mr.  Craig's  statement.  In  group  insurance,  however,  we  must  be 
reminded  that  "the  group  is  the  thing"  so  far  as  the  addition  of 
extra  hazards  can  be  measured  by  appropriate  constant  additions 
to  the  group.  Such  methods  can  be  said  to  achieve,  at  least  in  part, 
some  of  the  advantages  which  Mr.  Flynn  points  out  can  be  gained 
by  treating  a  group  as  a  whole  without,  however,  departing  from 
the  established  tradition  of  life  underwriting  and  giving  due  weight 
to  the  ages. 

In  conclusion,  the  subject  of  group  insurance  has  been  broadly 
elucidated  by  the  contributions  in  this  discussion  and  the  con- 
tributors have  all  put  us  under  debt  to  them  by  introducing  so 
much  new  matter  into  the  subject  while  importantly  supplement- 
ing the  original  paper. 
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SICKNESS   AND    ACCIDENT    DISABILITY    TABLES — MILES    M.    DAWSON. 

VOL.  XTII,  PAGE  274, 

ME.  ALBEET  H.  MOWBEAY  : 

In  view  of  the  discussion  now  going  on  throughout  the  country 
relative  to  sickness  insurance,  Mr.  Dawson's  paper  is  particularly 
timely.  It  presents  in  a  very  useful  form  the  experience  of  a  tj^ical 
American  manufacturing  corporation  of  the  progressive  type  which 
takes  an  interest  in  the  welfare  of  its  employees. 

There  seems  to  be  little  occasion  for  comment  on  the  working 
methods  by  which  the  results  are  arrived  at,  and  our  interest  is 
centered  primarily  in  the  results  themselves.  It  might  have  been 
expected  that  these  results  would  show  the  effect  of  the  company's 
general  welfare  work  and  the  selection  of  employees,  and  a  com- 
parison with  other  experience  does  show  that.  It  is,  therefore, 
apparent  that  this  experience  is  not  safe  experience  to  be  used  in 
connection  with  general  sickness  insurance  plans.  In  connection 
with  some  other  work  the  writer  had  occasion  to  compare  the  sick- 
ness rates  shown  in  this  paper  with  the  experience  of  the  Leipsic 
General  Sickness  Fund,  Leipsic,  Germany,  and  the  Manchester 
Unity  1893-1897  entire  membership  experience.  The  former  em- 
braces the  general  industrial  population  of  the  City  of  Leipsic 
under  a  compulsory  system  where  selection  is  not  possible,  and  the 
latter  the  membership  of  the  largest  British  friendly  society  where 
a  selection  is  made,  but  not  so  rigidly  as  is  usually  the  case  with 
a  company  like  the  Westinghouse  Electric  Company.  In  the  course 
of  this  study  a  graph  was  prepared  comparing  the  several  experi- 
ences and  published  in  the  Proceedings  of  the  Casualty  Actuarial 
and  Statistical  Societv;.  Volume  III,  page  218.  As  it  may  be  this 
will  be  of  interest  to  the  members  of  this  Society  it  is  reproduced 
here. 

The  relation  of  the  sickness  rates  developed  by  such  benefit  funds 
as  those  under  consideration  to  the  rates  found  for  the  community 
at  large  is  of  importance  in  connection  with  the  general  agitation 
for  sickness  insurance,  particularly  in  relation  to  the  question 
whether  such  funds  and  other  private  carriers  should  be  permitted 
to  furnish  the  insurance  required  if  a  general  compulsory  sickness 
law  were  passed.  If,  on  the  one  hand,  such  experience  shows  that 
sickness  rates  among  employees  of  such  establishments  are  lower 
(and  this  is  not  due  to  dumping  worn-out  employees  on  the  gen- 
eral communit}')  then  it  would  seem  that  it  would  only  be  fair  and 
equitable  to  permit  and  encourage  the  carrying  of  such  insurance 
11 
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in  separate  funds.  On  the  other  hand,  the  effect  of  such  separate 
insurance  on  the  experience  of  other  carriers  should  not  be  ignored 
for,  of  course,  if  such  risks  are  excluded  from  the  general  experience 
the  balance  will  be  worse  than  the  average,  and  the  rates  of  con- 
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tribution  based  upon  average  experience  will,  consequently,  be  ex- 
cessive for  such  select  funds  and  insufficient  for  funds  of  non- 
select  lives.  There  is  reason  to  believe  this  point  is  overlooked  by 
many  of  the  present  proponents  of  compulsory  sickness  insurance. 
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mr.  miles  m.  dawson : 
(authoe's  eeview  of  discussion.) 

Mr.  Mowbray's  impression  "that  this  experience  is  not  safe  ex- 
perience to  be  used  in  connection  with  general  sickness  insurance 
plans"  is  in  part  probably  entirely  justified.  I  should  think  it 
would  be  likely  to  be  safe  as  regards  persons  who  are  not  subject 
to  any  special  hazards,  though,  of  course,  a  broader  experience 
would  be  exceedingly  desirable. 

It  is  probable  that,  as  the  Westinghouse  Electric  &  Manufacturing 
Company's  fund  does  not  pay  for  the  first  week  under  sickness,  the 
reports  of  sicknesses  of  shorter  duration  than  one  week  are  very  in- 
complete and  consequently  the  experience,  while  exceedingly  useful 
for  the  purpose  of  readjustment  of  benefits  under  their  fund, 
should  be  used  with  special  caution  if  benefits  for  the  first  week 
of  sickness  are  to  be  paid.  As  benefits  were  paid  in  the  case  of 
accident  from  the  first  day,  it  is  probable  that  we  had  much  more 
complete  and  reliable  data  as  regards  accidents.  The  probability 
of  this  is  also  greatly  increased  by  the  fact  that  most  accidents  took 
place  on  the  premises  and  that  there  was  in  force  an  excellent  sys- 
tem of  reporting  such  accidents  and  keeping  track  of  persons  in- 
jured. 

Selection  may  also  have  had  something  to  do  with  it,  though  it 
does  not  appear  probable  that  it  had  very  much.  It  is  likely  that 
only  a  fair  average  was  thus  obtained. 
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THE    NEED    IN    MEDICAL    SELECTION    OF    STANDAEDS    BY    WHICH    TO 

MEASUEE   BOEDEE-LINE   EISKS — DE.    OSCAE  H.   EOGEES   AND 

ARTHUR  HUNTEE, 

VOL.  XVII,  PAGE  281. 

ME.  JOHN  K.  GOEE: 

As  I  understand  it,  the  objects  which  Dr.  Eogers  and  Mr.  Hunter 
had  before  them  in  presenting  this  paper  were,  first,  the  publishing 
of  sets  of  percentages  of  normal  mortality  (backed  by  the  combined 
authority  of  the  Medical  Directors  Association  and  the  Actuarial 
Society)  which  would  represent  the  probable  future  experience  on 
lives  falling  into  the  various  classes  dealt  with  and,  second,  the  in- 
troduction in  practice  of  a  plan  of  assessing  risks  by  numerical 
credits  and  debits  according  as  each  feature  considered  separately 
would  put  the  case  into  a  class  showing  a  percentage  of  normal 
mortality  under  or  over  100. 

In  so  far  as  sufficiently  dependable  material  is  available,  the 
carrying  out  of  the  first  suggestion  would,  I  think,  meet  with  gen- 
eral approval.  It  must  be  borne  in  mind,  however,  that  reliable 
material,  upon  which  a  definite  mortality  ratio  could  be  fixed,  is 
not  available  for  a  great  number  of  medical  impairments.  Even 
were  figures  representing  the  best  available  opinion  published, 
medical  officers  and  others  engaged  in  assessing  risks  would  scarcely 
defer  to  what  was  merely  an  opinion  when  their  own  judgment 
pointed  to  a  different  conclusion. 

In  attempting  to  apply  a  uniform  numerical  rating  system, 
therefore,  a  first  difficulty  would  be  met  with  in  the  impossibility  of 
securing  general  agreement  as  to  what  mortality  ratios  should  be 
used  to  represent  the  probable  experience  coincident  with  the  exist- 
ence of  many  of  the  medical  features  which  would  be  found  in  prac- 
tice. The  authors  recognize  this  difficulty  and  suggest,  for  the 
present,  making  a  start  with  build  and  family  history  aspects  only. 

That  general  agreement  on  these  two  points  would  result  in 
greater  consistency  in  the  treatment  of  risks  as  between  various 
companies  is,  perhaps,  not  so  certain  as  might  at  first  appear. 
When  we  consider  the  classes  of  cases  which  result  in  diverse  de- 
cisions among  the  companies,  it  will  be  seen  that  the  bulk  of  them 
must,  of  necessity,  be  cases  with  some  rather  indefinite  feature 
which  is  the  cause  of  the  uncertain  treatment.  In  other  words 
risks  about  which  there  is  much  difference  in  opinion  are  not  those 
where  only  well-defined  features  exist  but  rather  those  where  the 
points  ordinarily  determining  acceptance  or  rejection  are  modified 
by  others  with,  possibly,  some  added  complication. 
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The  fact  that  the  numerical  system  has  been  successfully  used  is 
a  strong  recommendation,  but  it  must  be  remembered  that  in  prob- 
ably 90  per  cent,  of  the  cases  an  experienced  layman  can  decide 
acceptance  or  rejection  forthwith.  For  these  cases,  therefore,  the 
numerical  system  offers  no  advantage,  unless  it  can  be  shown  that 
a  substantial  reduction  in  errors  is  secured  thereby. 

In  cases  calling  for  expert  judgment,  the  numerical  system  is 
still  recommended  as  showing  a  standard  mortality  rate  for  the 
type  in  question,  leaving  the  more  subtle  aspects  to  be  regarded  as 
modifying  the  type  instead  of  the  standard  mortality.  As  it  ap- 
pears to  me  there  is  a  greater  apparent  than  real  advantage  in  this 
plan.  Were  the  type  mortaKty  accurate,  the  advantage  of  using 
it  as  a  basis  would,  no  doubt,  be  considerable,  but  it  is  not  easy 
to  believe  that  the  numerical  rating  is  entitled  to  be  regarded  as 
other  than  a  reasonable  approximation  to  the  facts. 

An  instance  illustrating  the  difficulty  of  accepting  numerical 
results  in  all  cases  may  help  to  make  my  meaning  clearer.  Suppose 
we  have  two  young  men  of  the  same  age,  25  years,  each  with  a 
family  history  of  consumption  in  one  brother  or  sister,  but  one  of 
them  thirty-five  pounds  underweight  and  the  other  an  equal 
amount  overweight.  For  age  group  15-29,  for  all  weights  com- 
bined, the  M.  A.  Investigation  result  shows  a  mortality  ratio  of  132 
per  cent.  On  account  of  weight  only  the  numerical  system  ac- 
cording to  "Vol.  II  of  the  Investigation  would  call  for  an  addition 
of  22  points  for  the  lightweight  and  8  for  the  heavyweight,  yielding 
ratios  of  154  per  cent,  and  140  per  cent.,  respectively.  The  actual 
results,  which  were  given  according  to  weight  groups  in  Vol.  V, 
were  190  per  cent,  and  106  per  cent.,  respectively. 

These  results  may  be  set  out  in  the  following  fashion,  indicating 
how  widely  the  proper  addition  for  a  given  impairment  may  vary 
according  to  circumstances: 


Weight  Alone. 

Weight  and 
Family  History. 

Addition  for 
Family  History. 

Underweiglit 

122% 
108 

190% 
106 

68% 
-2 

Overweight 

This,  of  course,  is  an  extreme  case  and  one  which  would  not 
occur  in  practice  as  the  significance  of  underweight  combined  with 
family  history  of  consumption  is  well  understood.  There  are,  how- 
ever, many  instances  in  which  the  cumulative  effect  of  two  impair- 
ments is  widely  different  from  that  which  would  result  from  the 
mere  addition  of  excess  percentages  corresponding  to  the  impair- 
ments when  existing  separately.  It  seems  clear  that  numerical 
ratings  on  a  rigid  basis  must  occasionally  produce  anomalous  re- 
sults, and  while  in  practice  provision  can  be  made  for  correction 
where  necessary,  I  feel  rather  averse  to  basing  a  decision  in  a 
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doubtful  case  largely  upon  such  a  result  instead  of  carefully  con- 
sidering the  various  features  of  the  risk  in  their  bearing  upon  each 
other. 

The  ultimate  object  being  sought  by  the  authors  is  greater  uni- 
formity in  decisions  as  between  the  different  companies.  Pre- 
sumably that  will  be  the  general  trend  in  any  event,  but  I  would 
like  to  point  out  that  it  is  not  all  clear  gain.  Let  us  suppose  that 
one  company  is  more  liberal  than  the  average  in  a  given  class  of 
cases,  another  company  similarly  more  liberal  in  a  second  class 
and  other  companies  each  with  one  or  more  groups  where  they  are 
less  strict  than  the  average.  Generally  speaking  this  condition 
does  prevail  today,  with  the  result  that  a  considerable  number  of 
border-line  risks  are  now  being  accepted  which  would  be  rejected 
if  each  individual  company  in  its  own  particular,  favored  group 
adhered  to  the  treatment  of  the  average  of  other  companies.  These 
individuals  are  now  receiving  insurance  just  because  of  the  \^ant  of 
conformity  in  medical  decisions  and,  though  they  are  undoubtedly 
below  the  average  in  vitality,  as  no  one  company  is  insuring  any 
considerable  proportion  of  them,  no  important  burden  is  placed  on 
the  companies,  while  a  group  of  persons  more  than  ordinarily  in 
need  of  insurance  is  being  covered.  This,  to  my  mind,  is  not  an  al- 
together undesirable  result,  and  it  is  not  without  a  certain  amount 
of  regret  (perhaps  somewhat  sentimental)  that  I  see  our  ability 
to  distinguish  and  reject  substandard  lives  steadily  increasing. 
That  bad  lives,  who  most  need  inusrance,  must  be  rejected  is  a 
necessity  of  the  business  but  it  is  nevertheless  a  regrettable  neces- 
sity, and  any  extension  of  the  range  of  the  excluded  class  is  not  a 
matter  for  unmixed  congratulation. 

ME.  A.  B.  wood: 

This  paper  by  Dr.  Eogers  and  Mr.  Hunter  should  be  read  in 
conjunction  with  the  paper  presented  to  the  Society  by  Mr. 
Hunter  six  years  ago  {T.  A.  S.  A.,  XII,  1) .  At  that  time  Mr.  Hun- 
ter discussed  the  general  subject  of  the  selection  of  risks  from  the 
actuarial  standpoint,  and  although  the  present  paper  deals  more 
particularly  with  border  line  cases,  the  ground  covered  is  very 
much  the  same. 

In  the  discussion  of  Mr.  Hunter's  paper  both  the  defects  and 
the  advantages  of  the  numerical  system  described  by  him  were  very 
clearly  brought  out.  Any  extended  discussion  at  the  present  time 
seems  unnecessary,  as  it  wovild  be  largely  a  repetition  of  points 
which  have  already  been  thoroughly  dealt  with.  Nevertheless  in 
considering  the  question  now  before  us  we  should  keep  in  mind 
what  seems  to  be  the  chief  difficulty  in  the  application  of  the 
system.  The  information  at  our  disposal  makes  it  difficult  to 
assign  the  proper  numerical  value  to  one  particular  feature  of  a 
risk  when  considered  by  itself.     The  mortality  found  to  prevail 
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in  any  group  of  lives  investigated  in  regard  to  any  special  feature 
does  not  necessarily  tell  us  how  much  the  departure  from  the 
normal  rate  is  due  to  that  impairment  or  favorable  feature  alone. 
We  must  be  satisfied  that  the  risks  which  compose  the  class  we  are 
investigating  are  all  absolutely  normal  in  regard  to  all  other 
factors.  Then  again^  certain  of  tlie  separate  factors  are  not 
wholly  independent  and  the  addition  of  their  numerical  values  will 
produce  unsound  results.  In  closing  the  discussion  of  his  former 
paper  Mr.  Hunter  gave  some  striking  examples  which  illustrate 
the  dangers  to  be  guarded  against  {T.  A.  S.  A.,  XII,  398-9). 

But  whatever  objections  may  be  raised  from  a  theoretical  stand- 
point, Mr.  Hunter's  statement  that  the  numerical  system  had  re- 
sulted in  his  company  in  the  same  relative  mortality  in  the  aggre- 
gate as  before  its  adoption  is  a  convincing  argument  as  to  ]ts  prac- 
tical value.  I  understand  that  some  of  the  other  companies  have 
been  using  the  system  for  some  time  and  that  they  also  have  found 
that  it  works  well. 

As  a  company's  new  business  increases  in  volume  it  seems  almost 
necessary  that  some  method  should  he  adopted  whereby  the  medical 
director  may  be  relieved  of  much  unnecessary  work.  Fully  eighty 
per  cent,  of  the  average  company's  husiness  consists  of  first-clasa 
lives  which  do  not  require  the  attention  of  the  medical  director. 
The  numerical  system  can  undoubtedly  be  applied  with  safety  to 
dispose  of  this  section  of  the  business.  As  regards  the  border-line 
and  underaverage  cases,  it  should  also  be  comparatively  easy  to 
adopt  proper  precautions  to  guard  against  the  danger  of  undesir- 
able risks  being  passed  as  first  class  when  the  strict  application  of 
the  numerical  method  might  represent  them  as  being  subject  to  a 
normal  or  even  a  subnormal  rate  of  mortality.  If  regulations  are 
adopted  whereby  every  case  in  which  an  impairment  exists,  repre- 
sented by  a  certain  degree  of  extra  mortality,  or  where  the  moral 
hazard  is  doubtful,  shall  be  set  aside  for  further  consideration,  I 
am  satisfied  that  the  numerical  system  can  he  used  with  confidence. 

Mr.  Hunter's  suggestion  is  that  the  Medical  Directors'  Associa- 
tion and  the  Actuarial  Society  should  prepare,  and  recommend 
for  general  use,  standards  by  which  to  measure  the  value  of  lives 
for  assurance.  Personally  I  would  like  to  see  this  suggestion 
carried  out.  I  think  we  will  all  agree  that  we  are  not  at  present 
making  the  best  use  of  the  information  in  our  possession,  and 
that  as  a  result  of  the  M.  A.  M.  I.  there  ought  to  be  a  substantial 
agreement  among  companies  as  to  the  value  to  he  placed  upon 
border-line  risks  in  particular.  Whether  a  company  decides  to 
adopt  the  numerical  method  in  the  selection  of  its  business  or  not, 
the  preparation  of  such  standards  would  undoubtedly  be  of  value  to 
every  medical  referree  and  actuary  in  enabling  him  to  make  a  more 
intelligent  use  of  the  information  contained  in  the  M.  A.  M.  I. 
and  to  place  proper  interpretations  thereon. 

The  standards  adopted  at  the  outset  would  naturally  be  modified 


168  NEED   OF   STANDAEDS   FOR   BOEDER-LINE   RISKS. 

from  time  to  time  in  the  light  of  future  experience.  As  the  new 
investigation  was  a  decided  step  in  advance  of  the  Specialized,  so 
we  may  expect  that  future  investigations  will  improve  upon  the 
work  of  the  M.  A.  M.  I.  An  endeavor  will  probably  be  made  to 
pursue  our  studies  in  the  direction  of  examining  the  effect  of  the 
combination  of  two  or  more  factors  and  in  this  way  the  accuracy 
of  the  numerical  method  of  rating  as  now  applied  may  be  tested. 
As  Mr.  Hunter  points  out,  the  present  situation  as  regards  the 
selection  of  risks  is  not  satisfactory  and  we  should  therefore  en- 
deavor to  develop  a  system  by  which  the  mortality  to  be  expected 
under  any  particular  class  of  risks  may  be  determined  as  accurately 
as  possible,  so  that  when  a  case  is  presented  to  any  company  the 
decision  as  to  how  it  shall  be  dealt  with  will  not  depend  upon 
different  estimates  as  to  the  rate  of  mortality,  but  on  the  degree 
of  severity  exercised  by  the  particular  company. 

The  Society  is  again  indebted  to  Mr.  Hunter  for  a  valuable 
suggestion,  and  in  my  opinion  we  should  not  hesitate  to  take 
advantage  of  the  opportunity  thus  afforded  of  adding  to  our  knowl- 
edge of  a  subject  of  such  vital  importance  to  our  business. 

MR.  W.  S.  NICHOLS: 

Under  the  system  of  schedule  rating  employed  by  fire  under- 
writers an  ideal  standard  risk  is  established  at  a  definite  rate  and 
a  certain  loading  is  added  for  each  deviation.  The  sum  of  these 
additions  determines  the  rate.  Each  element  represents  an  inde- 
pendent increase  of  risk.  If  I  understand  Mr.  Hunter,  his  idea 
is  to  apply  the  same  principle  to  the  life  risk.  This  can  only  be 
correct  if  the  additions  as  with  the  fire  risk  are  independent.  If 
on  the  contrary  they  react  on  each  other  and  the  standard  itself 
varies  with  the  deviations,  the  system  would  be  fallacious.  If  a 
given  height  and  weight  which  was  standard  for  one  having  no 
tendency  to  tubercular  trouble  should  be  different  from  that  where 
such  tendency  exists,  it  is  obvious  that  the  principle  would  be 
erroneous.  What  would  be  overweight  in  one  case  might  be 
advantageous  in  the  other.  Does  not  the  same  principle  apply  to 
other  elements  which  enter  into  the  ideal  risk?  Are  not  many 
of  the  elements  which  enter  into  the  estimation  of  a  life  risk 
rather  of  the  nature  of  chemical  compounds,  which  may  totally 
differ  in  their  effects  from  the  original  constituents?  A  certain 
compound  of  mercury  and  chlorine  gives  us  our  useful  calomel. 
Add  another  atom  of  mercury  and  we  have  the  deadly  corrosive 
sublimate. 

If  the  elements  entering  into  the  life  risk  are  like  chemical  com- 
pounds and  not  merely  mechanical  additions,  the  formation  of 
standards  would  involve  the  analysis  of  your  statistics  by  separat- 
ing out  the  various  combinations  not  the  mere  elements  themselves. 

The  complex  process  suggests  the  reversal  of  the  method  by 


DISCUSSION — ME.   HUNTEE.  169 

which  the  government  by  means  of  a  complicated  machinery  now 
computes  its  tide  tables  by  analyzing  the  various  tidal  forces  whose 
joint  effect  is  determined  by  the  reading  of  the  tide  gages  in  the 
ports.  A  given  weight  is  standard  only  for  a  special  height  and 
constitutional  condition.  Overweight  for  an  apoplectic  tendency 
might  be  normal  for  pulmonary  weakness.  Occupation,  residence 
and  age  may  all  be  modifying  factors  in  a  standard.  The  problem 
for  the  medical  man  and  the  actuary  is  to  so  analyze  the  statistics 
as  to  determine  the  influence  of  these  complex  factors. 

me.  aethue  huntee: 
(authoe's  eeview  op  discussion.) 

The  purpose  of  the  paper  by  Dr.  Eogers  and  myself  was  served 
by  the  apppointment  of  a  joint  committee  of  this  Society  and  of 
the  Medical  Directors'  Association.  That  committee  has  met  fre- 
quently during  the  last  six  months  and  expects  to  make  its  report 
in  the  near  future.  The  delay  in  coming  to  a  conclusion  was 
due  to  the  desire  of  the  members  of  the  committee  to  obtain  addi- 
tional data  regarding  the  influence  of  build  on  longevity.  Addi- 
tional data  were  especially  desired  in  connection  with  the  effect 
of  height  on  mortality.  Two  companies  have  made  extended  in- 
vestigations to  assist  the  committee  in  coming  to  a  conclusion. 

The  committee  has  also  been  studying  the  effect  of  family 
history  on  mortality,  which  has  called  for  a  good  deal  of  work  on 
the  part  of  several  companies. 

Our  paper  was  not  written  to  bring  the  numerical  system  to  the 
attention  of  actuaries  and  medical  directors,  although  this  seems  to 
have  been  largely  the  effect  of  it.  We  merely  used  the  numerical 
system  to  explain  our  meaning  easily.  There  is  no  desire  on  our 
part  to  urge  the  companies  to  adopt  that  system,  and  there  is  no 
need  to  again  refer  to  its  advantages  and  disadvantages,  as  these 
have  already  been  taken  up  in  detail  by  Dr.  Eogers  and  myself. 
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DE.    EMORY    MCCLINTOCK    AS    A    GEEAT    CEEATIVE    MATHEMATICIAN. 
THE    CALCULUS    OF    ENLARGEMENT W.    S.    NICHOLS. 

VOL.  XVII,  PAGE  290. 

ME.  EOBEET  HENDERSON*. 

Mr.  Nichols  has  performed  a  real  service  to  the  Society  in  pre- 
senting his  review  of  the  work  of  Mr.  McClintock  in  pure  mathe- 
matics It  is  well  to  have  these  facts  on  record  in  the  Transactions 
of  the  Society,  because,  peculiarly  enough,  while  Mr.  McClintock 
was  a  recognized  leader  in  the  actuarial  profession  and  also  in  the 
domain  of  pure  mathematics,  he  himself  never  intermingled  the 
two  subjects.  By  this  I  mean  that  his  contributions  to  the  pro- 
ceedings of  the  Society  have  never  taken  the  form  of  the  applica- 
tion of  advanced  mathematics  to  actuarial  work,  differing  in  this 
respect  from  the  late  Sir  George  Hardy,  who  was  especially  fertile 
in  such  applications. 

Mr.  Nichols's  paper  gives  a  very  good  general  view  of  the  sub- 
ject and  I  have  only  one  or  two  minor  criticisms  to  make  of  it. 

One  criticism  is  that  the  reference  to  the  place  of  publication 
of  Mr.  McClintock's  essay  is  not  as  definite  as  might  be  desired 
and  in  order  to  amplify  this,  I  would  suggest  that  the  essay  is 
published  in  Volume  II  of  the  American  Journal  of  Mathematics 
and  commences  on  page  101. 

The  other  point  is  that  Mr.  Nichols  appears  to  have  slightly 
misunderstood  the  equation  £^  =  log  e.  I  cannot  find  any  indica- 
tion that  Mr.  McClintock  identified  the  e  in  this  equation  with  the 
base  of  Napierian  logarithms  for  which  quantity  he  appears  to  use 
uniformly  the  Greek  letter  c. 

I  have  thought  it  well  as  a  supplement  to  Mr.  Nichols's  paper  to 
give  a  brief  resume  of  what  appeared  to  me  to  be  the  fundamental 
argument  of  the  essay. 

The  fundamental  operator  treated  of  is  E^  defined  by  the  equa- 
tion E\ip{x)  =  <p(x  -\-  h).  In  other  words  El  is  the  operation  of 
substituting  x-{-Ji  for  x  in  the  function  to  which  it  is  applied. 
Where  no  ambiguity  can  arise  the  subscript  x  may  be  omitted. 
From  the  definition  we  see  that  E^-E^tp  (x)^=E^ (p (x-\-h)=  (p(x-\- 
lc-}-h)=E^*^<p(x).  Stating  this  symbolically  we  have  E^-E^  = 
^Jc+h  -^ri-iici^  shows  that  the  index  rule  applies  to  this  operator  and 
h  may  be  considered  as  an  exponent  applied  to  the  fundamental 
operator  E  which  designates  the  operation  of  proceeding  to  the 
next  term  of  the  series  or  of  adding  unity  to  the  independent  vari- 
able.    It  is  quite  easy  to  prove  that  the  associative,  commutative 
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and  distriijutive  laws  also  apply  to  this  operator  in  combination 
with  constants  in  the  same  way  as  to  constants  alone,  so  that  the 
symbol  of  operation  may  be  separated  from  the  function  operated 
upon  and  treated  in  algebraic  transformations  not  involving  that 
function  as  if  it  were  an  ordinary  algebraic  quantity.  It  follows 
from  this  that  the  same  thing  applies  to  the  symbol  for  any  other 
operator  which  may  be  expressed  as  a  function  of  E  and  ordinary 
algebraic  quantities. 

The  secondary  operator  when  taken  in  its  most  general  form 
is  designated  in  Mr.  McClintock's  essay  by  d  and  is  defined  by 
the  equation 

<p(x  —  ah  -{-  h)  —  <p(x  —  ah) 
d(p{x)  = j^ , 

whence  we  have  the  symbolic  definition 


This  represents  the  average  rate  of  change  over  an  interval  h.     As 
particular  cases  of  this  operator  we  have 

(1)  h  =  l;  a  =  0;  d  =  E  —  l  =  A, 
the  usual  finite  difference, 

(2)  h^l',  a  =  l;  d  =  l  —  E--'=:'^, 
the  backward  finite  difference, 

(3)  h  =  l;  a  =  i;  d  =  Ei—E-i, 

the  central  finite  difference. 

Mr.  McClintock  designated  this  difference  by  A  but  it  is  now 
usually  designated  by  8. 

E^  -  1 

(4)  ;i  =  0;  a  finite;    d  =  Lh^o — ? —  =  D, 

the  differential  coefficient. 

In  this  case  we  have  the  symbolic  relation  D  =  log  E  or  E  = 
exp.  D. 

E'  =  exp.  hD=l-{-hDi-  ^2)2  +  t^D'  +  etc. 

This  is  the  symbolic  statement  of  Taylor's  Theorem,  since 

f  h^  ¥  1 

<p{x  -\-h)=  E'^<p{x)  =  I  1  +  /iZ>  +  ^2)2  +  -Z)3  +  etc.  I  ip{x) 

=  <p(x)+hDcp(x)  +  I"  D'<p{x)  + 1  D'<i>(x)  +etc. 
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In  connection  with  the  differential  coefficient  we  have  the  rela- 
tion Daf^  =  wx'""^  or  generally 

T{m  +  1) 
T(m  —  n  +  1) 

so  that  for  positive  integral  values  of  m  and  n  we  have 
DriQgm  =_  Q  fop  q]i  values  of  a;  if  ri  >  m, 
D»x^  =  \m  for  all  values  of  a:  if  n  =  m, 
D«ic^  =  0  when  x=0  if  n<Cin. 

For  the  general  difference  operator  d  we  have  similar  relations 
dx^"^^  =  mx^^'^'^  and  ''d"'0^"^^  =  0  for  positive  integral  values  of  m 
and  n  except  m  =  n  in  which  case  a«0'^'"^=[m  provided  a;^'"^  is 
defined  hy  the  equation 

a.W  ^  ^m-i^ nxh-'  +  am) ^ 

r(a:A  ^  +  am  —  m  +  1)  " 

When  w  is  a  positive  integer  this  takes  the  form 
x^^'^=x(x-]-amh  —  h)  (x -\- amh  —  2^)  .  .  . 

{x  —  (1  —  a)mh  -\-  h}. 
For  this  function  we  have  as  hefore  four  special  cases 

(1)  7i  =  l;  a  =  0;  x^^^—x{x  —  l){x  —  2)   .  .  . 

{x  —  m-\-  1)  =x^\ 

(2)  }i  =  l;  a  =  l;  x^^^=^x{x+l){x-\-2)  .  .  . 

{x-\-m  —  1 )  =  x^"^, 

TTi  Tlfl 

(3)  h^l',  a  =  ^;  x^-^-^=^x{x-^-—l){x-\--  —  2)    .   .   . 

71ft  '  77Z 

{x---\-2){x—^-\-l)=x^-^\ 

(4)  /^=0;  a  finite;  a;t»«i=a;'". 

Suppose  now  that  a  given  function  <pE  of  E  may  be  expanded  in 
a  series  of  ascending  powers  of  3;  say  a^ -\- a-Jd -\- a^d^ -\- a^^d^ -\- 
etc,  where  a^,  a^,  a2,  etc.,  are  to  be  determined.     Then, 

^^Ot»«i=aoOf°i  +  aiaOt'«]+  .  .  .  ama'"Of'"]  +  etc. 

=  0  +  0+  .  .  .  a„,[m  +  0  +  etc. 

or  aw»  =  — j .    Hence  if  oE  can  be  expanded  in  this  manner  the 

m 
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form  of  the  series  is 

H —. a*"  4-  etc. 

[m 

This  broad  generalization  might  fitly  be  called  McClintock's 
Theorem.  It  includes  as  a  particular  case  Taylor's  Theorem  which 
may  be  obtained  by  putting  (f>E  =  JS^  and  operating  on  r}/{x)  when 
we  have 

Ef'^Pix)  =  xPix  +  ^)  =  E^'O^"^  •  rPix)  +  ^'0  .  ^^P(x) 

mom  E^'O'^'"^ 

=  rP(x)+h-  d4.(x)  +  -T^-  •  d'^Pix)  +  -'--r^d"'^Pix)  +  etc. 


If  we  put  d  =  D  and  consequently  Tif*^^  =  ?i"*  we  have 


^2  ^m 

;/.(x  +  h)  =  rPix)  +  ^.Z)iA(a:)  +  775  •  D^C^)  +'  ' '  T-D"''/'(:^)+etc 


which  is  Taylor's  Theorem. 

If  we  put  d  =  A  and  consequently  h^'"^  =  /i"*^  we  have 

rPix  +  /O  =,/.(a;)  +Mi/^(a:)  +  ^-r^  AV(^)  +  '  •  '  "^ ^"'/'(^)  +  etc 

which  is  the  finite  difEerence  interpolation  formula  for  forward 
differences. 

This  theorem  may  also  be  applied  to  express  any  difference  or 
differential  coefficient  in  ascending  powers  of  any  other  and  may 
be  extended  to  cover  negative  powers  of  such  differences  or  dif- 
ferential coefficient  and  so  to  give  formulas  of  approximate  sum- 
mation or  integration. 

The  foregoing  is,  as  I  have  already  indicated,  my  conception  of 
the  skeleton  or  framework  of  the  calculus  of  enlargement  as  set 
forth  in  Mr.  McClintock's  essay.  In  reducing  it,  however,  to  this 
skeleton  form,  I  have  stripped  it  of  a  wealth  of  illustration  and 
application  which  can  only  be  appreciated  by  one  who  refers  to  the 
original  essay  and  it  is  only  fair  to  say  that  my  judgment  as  to 
what  could  be  omitted  as  a  mere  particular  case  or  application 
would  possibly  not  coincide  in  every  respect  with  that  of  another 
student  of  the  subject,  as  it  certainly  does  not  coincide  in  all  re- 
spects with  the  opinion  apparently  held  by  the  author  of  the  essay. 
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MR.  WENDELL  M.  STRONG: 

While  it  is  not  really  a  discussion  of  Mr.  Nichols's  paper,  yet  it 
bears  such  a  close  relation  to  it  that  I  should  like  permission  to 
present  some  extracts  and  some  of  the  facts  from  the  article  re- 
garding Mr.  McClintock  which  has  appeared  in  the  May  number  of 
the  Bulletin  of  the  American  Mathematical  Society  and  is  by  Pro- 
fessor Fiske,  of  Columbia  University.  When  Mr.  McClintock  re- 
tired from  the  presidency  of  the  Mathematical  Society,  the  fol- 
lowing resolution  was  passed: 

"  Resolved,  that  the-  American  Mathematical  Society  on  the  oc- 
casion of  the  retirement  from  the  presidency  of  Dr.  Emory  McClin- 
tock expresses  its  appreciation  of  the  great  services  rendered  by 
him  while  presiding  officer  of  the  Society  and  its  recognition  of  the 
fact  that  to  his  initiative  were  due  the  broadening  of  organization 
and  extension  of  membership  which  have  made  the  Society  properly 
representative  of  the  mathematical  interests  of  America." 

A  resolution  like  this  in  the  Mathematical  Society  is  an  unusual 
expression  of  regard.  In  connection  with  this  paper  an  interesting 
aside  shows  how  near  we  came  to  having  Professor  Eiske  among  the 
ranks  of  actuaries  instead  of  mathematicians;  in  his  article,  Pro- 
fessor Piske  says: 

"The  writer,  who  in  1888  had  been  offered  a  position  in  the 
Actuarial  Department  of  the  Mutual  Life  Insurance  Company." 

Again,  speaking  of  Mr.  McClintock  in  reference  to  the  Mathe- 
matical Society: 

"His  influence  and  financial  assistance  led  the  Society  in  1896 
to  undertake  the  publication  of  the  papers  read  at  the  International 
Mathematical  Congress  in  Chicago  in  1893.  His  wise  advice, 
patience  in  conference,  and  generous  assistance  were  most  helpful 
to  the  Society  in  connection  with  the  establishment  of  the  Trans- 
actions in  1900." 

(I  should  like  to  say  that  the  Transactions  of  the  Mathematical 
Society  is  one  of  the  important  mathematical  periodicals  of  the 
world.) 

"  On  one  or  two  occasions  the  writer  heard  him  express  regret 
that  he  had  not  followed  an  academic  career,  which  would  have  per- 
mitted him  to  give  a  larger  share  of  his  time  to  research  and  enjoy 
those  mutually  inspiring  relations  that  so  often  exist  between  a 
teacher  and  his  students.  .  .  . 

"  His  contributions  to  the  literature  of  pure  mathematics  began 
when  adequate  facilities  were  first  offered  for  the  publication  of 
the  mathematical  researches  of  Americans  by  the  establishment  of 
the  American  Journal  of  Mathematics  in  1878." 

Again,  bearing  on  his  mathematical  work : 

"  His  other  more  important  papers  were  a  series  of  researches  on 
solvable  quintic  equations  published  in  the  American  Journal  of 
Mathematics  and  a  paper  on  the  theory  of  numbers,  published  in 
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the  third  volume  of  the  Transactions.  During  the  years  1879  to 
1899,  McClintock  published  fifteen  papers  in  the  American  Journal 
of  Mathematics,  being  for  a  number  of  years  the  most  frequent 
American  contributor  not  on  the  editorial  stafE  of  the  Journal. 

"  When  one  considers  that  McClintock  made  no  use  of  the  power- 
ful labor-saving  machinery  which  has  revolutionized  modern  anal- 
ysis, the  results  obtained  by  him  in  his  researches  on  quintic  equa- 
tions, as  well  as  some  of  his  other  achievements,  appear  to  indicate 
a  truly  wonderful  power  of  manipulation  and  clearness  of  vision." 

MK.  W.  S.  NICHOLS: 
(author's  EEVIEW  of  DISCUSSION.) 

I  think  there  may  have  been  an  impression  on  the  part  of  some 
of  our  members  that  I  have  somewhat  unduly  enlarged  upon  the 
merits  of  Dr.  McClintock's  work  as  a  great  and  original  extension 
of  the  principles  involved  in  the  ordinary  calculus.  You  will  prob- 
ably be  interested  in  the  following  testimony  of  Colonel  Livermore 
of  the  United  States  Army,  a  graduate  of  West  Point  and  himself 
a  student  of  the  higher  mathematics  as  well  as  a  friend  of  Dr.  Mc- 
Clintock. In  a  recent  letter  to  Mrs.  Longacre,  Dr.  McClintock's 
sister,  he  says: 

"  The  two  pamphlets  about  your  brother  are  very  interesting. 
...  I  have  simply  devoured  that  by  Mr.  Nichols.  .  .  .  Nichols's 
pamphlet  was  inspiring.  I  have  always  known  that  Dr.  McClin- 
tock was  one  of  the  ablest  mathematicians  that  America  ever  pro- 
duced and  I  had  seen  proofs  of  his  good  work  in  extracts  from  it  in 
many  treatises  on  the  higher  mathematics.  I  recognized  that  his 
quintic  equations  marked  a  distinct  advance  in  purely  analytic 
reasoning;  but  I  never  chanced  to  hear  of  his  calculus  of  enlarge- 
ment, which  comes  directly  in  the  line  of  such  mathematics  as  I 
have  been  able  to  work  upon  when  I  could  spare  time  from  other 
subjects.  As  soon  as  I  have  leisure  I  shall  try  to  apply  this  cal- 
culus to  some  of  my  own  work.  It  is  quite  evident  from  Mr. 
Nichols's  pamphlet  that  the  fundamental  conception  is  one  of  those 
extensions  of  mental  power  which  make  many  old  laws  appear  as 
minor  elements  of  one  more  general.  I  wish  I  had  known  about  it 
before  he  had  gone.  But  he  was  very  modest  and  I  could  not  get 
him  to  talk  about  his  work.  ...  I  am  satisfied  that  the  new  cal- 
culus does  what  is  claimed  for  it.  If  it  does,  its  value  to  mathe- 
matical physics  can  hardly  be  overestimated." 

The  Society  too  will  be  interested  to  learn  that  a  brief  sketch  of 
the  life  and  mathematical  work  of  Dr.  McClintock  has  been  pre- 
pared by  his  sister,  which  will  appear  with  his  portrait  in  a  forth- 
coming volume  of  an  American  Cyclopedia.  My  paper  was  pre- 
pared in  intervals  while  engaged  on  an  important  historic  work 
and  I  was  unable  to  spare  the  time  needed  for  a  thorough  investi- 
gation of  the  principles  involved  in  the  calculus.     I  consequently 


176  THE  CALCULUS  OF  ENLAEGEMENT. 

attempted  to  do  little  more  than  indicate  its  general  character  in  a 
way  which  might  be  popularly  understood.  The  use  of  a  symbol 
by  Dr.  McClintock  in  a  sense  different  from  that  in  which  it  is  now 
universally  employed,  as  pointed  out  to  me  by  Mr.  Henderson,  led 
to  a  slight  error  in  my  statement  regarding  the  relation  between 
the  differential  itself  and  the  Naperian  base.  Hence  the  statement 
on  p.  299  that  "the  differential  itself  is  the  logarithm  of  the  Na- 
perian  base  which  is  so  constantly  employed  in  analytic  investiga- 
tions "  should  be  eliminated. 

Macaulay,  perhaps  the  most  brilliant  essayist  whom  England  has 
produced,  was  accustomed  to  take  the  work  of  some  inferior  writer 
as  a  text  on  which  to  build  his  comprehensive  historic  review  of 
noted  public  men  and  events.  The  inferior  writer  is  speedily  lost 
sight  of  in  the  glowing  imagery  with  which  the  historic  times  and 
men  are  depicted  in  the  essay.  After  listening  to  the  able  criticism 
of  Mr.  Henderson  which  I  was  privileged  to  read,  I  feel  somewhat 
as  I  imagine  one  of  those  minor  authors  might  have  felt  on  seeing 
the  outcome  of  his  relatively  unimportant  effort.  I  merely  skimmed 
the  surface  of  the  subject,  while  through  his  keen  analysis  Mr. 
Henderson  has  in  reality  indicated  the  foundation  on  which  any 
successful  attempt  to  construct  the  calculus  as  an  orderly  treatise 
should  be  built.  It  is  not  easy  from  the  terse  treatment  of  the  sub- 
ject by  Dr.  McClintock  to  clearly  grasp  the  fundamental  principles 
involved.  Every  important  branch  of  mathematics  was  formu- 
lated before  its  fundamental  principles  were  established.  The 
soundness  of  the  principles  involved  in  the  differential  calculus  was 
long  a  matter  of  dispute  and  to  this  day  mathematicians  are  not 
agreed  on  the  true  interpretation  of  complex  numbers.  I  would 
suggest  to  the  Society  whether  this  fundamental  analysis  of  Mr, 
Henderson  along  with  the  work  of  Dr.  McClintock  are  not  too 
valuable  to  be  buried  in  the  proceedings  of  this  and  the  American 
Mathematical  Societies,  and  whether  it  might  not  be  feasible  to 
construct  a  primer  on  this  calculus  which  would  make  its  char- 
acter known  to  the  mathematical  world  and  be  a  lasting  memorial 
to  one  who  was  America's  foremost  actuary? 

In  closing  this  discussion,  I  wish  to  add  a  brief  supplement  to 
my  paper  which  I  think  may  be  of  interest  to  the  Society.  Through 
the  application  of  his  calculus  of  enlargement  in  1894  Dr.  McClin- 
tock succeeded  in  accomplishing  what  the  mathematicians  of 
Europe  for  two  centuries  had  tried  in  vain  to  do.  He  is  so  far  as 
I  know  the  only  man  who  has  been  able  through  its  use  to  discover 
a  general  algebraic  method  by  which  all  the  roots  real  and  im- 
aginary of  equations  of  any  degree  can  be  computed.  As  is  well 
known  the  complete  algebraic  solution  of  any  equation  higher  than 
the  fourth  degree  has  been  proved  to  be  impossible  except  in  cer- 
tain special  cases.  The  approximate  solution  of  such  higher  equa- 
tions can  only  be  accomplished  by  a  resort  to  trigonometrical  and 
transcendental  functions  or  to  series.    Equations  of  the  third  and 
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fourth  degrees  are  solved  through  the  use  of  resolvent  equations  of 
functions  of  their  coefficients  one  degree  lower.  The  well  known 
Cardan's  formula  for  the  solution  of  the  cubic  equation  is  of  this 
character.  There  are  no  corresponding  functions  of  equations  of 
a  higher  degree  than  the  fourth,  hence  their  complete  algebraic 
solution  has  been  found  impossible.  But  the  value  of  X  in  all 
equations  can  be  expressed  in  the  form  of  series  and  it  is  along 
this  line  that  approximate  solutions  have  been  obtained  under  cer- 
tain conditions.  Such  solutions,  however,  even  when  practicable 
have  been  more  or  less  limited  in  their  character  and  usually  con- 
fined to  single  roots.  Dr.  McClintock  through  the  use  of  his  cal- 
culus of  enlargement  appears  to  have  been  the  only  man  able  to 
furnish  a  general  solution  embracing  all  roots  both  real  and  im- 
aginary. The  problem  has  been  attacked  by  men  like  De  Moivre, 
Abel,  Descartes,  Euler  and  Lagrange.  Its  solution  was  reserved  to 
Dr.  McClintock.    His  solution  in  brief  is  this : 

The  given  equation  x^  ±  etc.  =  0  is  first  reduced  to  the  form  of 
?/» =:  na^y  ±:  1,  where  na^y  denotes  all  the  terms  except  the  first 
and  last  which  have  been  eliminated.  Then  the  values  of  the 
various  roots  y  are  expressed  in  the  series 

in  which  w  represents  in  succession  the  various  roots  of  unity  or 
the  n  roots  real  and  imaginary  of  the  binomial  w"  it  1  =  0.  This 
then  is  Dr.  McClintock's  solution  of  the  great  problem  of  the  al- 
gebraic calculus  which  so  long  baffled  the  mathematicians  of 
Europe. 

Now  let  me  touch  on  another  phase  of  this  subject.  The  essen- 
tial unity  of  all  science  has  been  the  philosopher's  dream.  Such 
unity  was  dimly  foreshadowed  in  the  speculations  of  Lucretius  and 
the  Ionic  philosophers.  The  foundations  of  knowledge  were  the 
chief  quest  of  rival  schools  of  Greece  whose  limited  range  of  ex- 
perimental truths  barred  them  from  all  but  the  borderlands  of 
most  of  our  modern  fields  of  science.  But  they  early  recognized 
that  all  knowledge  is  made  up  of  the  generalizations  of  particular 
truths.  It  is  the  co-ordination  of  separate  experimental  facts  into 
orderly  related  groups  that  constitutes  the  body  of  science.  The 
first  step  in  the  process  is  the  discovery  of  the  facts.  Deductjve 
reasoning  aided  by  scientific  imagination  frames  the  hypotheses 
whose  inductive  test  determines  their  probable  validity  and  thus 
the  body  of  new  truths  is  built  up.  This  is  the  work  of  the  scien- 
tific explorer.  But  when  this  preliminary  work  has  been  done,  in- 
tellects of  a  rarer  order  are  required  to  further  generalize  and  unify 
these  discoveries. 

12 
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The  principle  of  gravity  was  as  familiar  to  the  ancient  as  to  the 
modern  world  but  the  genius  of  a  Newton  was  needed  to  extend 
that  principle  to  the  heavens  and  induce  the  law  of  universal  gravi- 
tation. The  mechanical  laws  of  force  were  known  for  ages.  The 
effects  of  light  and  heat  and  electricity  had  all  been  studied,  but  it 
needed  a  Helmholtz  and  a  Kelvin  to  establish  the  universal  prin- 
ciple of  the  conservation  of  energy.  No  greater  apparent  antithesis 
exists  between  the  character  of  two  mathematical  branches  than 
those  of  algebra  and  geometry ;  the  one  the  embodiment  of  analysis, 
the  other  of  synthesis.  It  needed  the  genius  of  Descartes  to  link 
the  two  in  his  analytic  geometry  and  make  it  the  instrument  for 
the  exploration  of  the  heavens.  Few  conceptions  were  more  an- 
tagonistic than  those  of  fixed  quantities  and  variables,  the  one  un- 
changeable, the  other  in  a  state  of  perpetual  flux.  Again  it  needed 
the  genius  of  a  Leibnitz  to  unify  them  in  the  infinitesimal  calculus. 
For  more  than  two  hundred  years  that  calculus  stood  before  the 
mathematical  world  as  a  thing  apart,  perhaps  the  most  subtle  con- 
ception of  the  mathematical  world,  until  it  was  shown  by  Dr.  Mc- 
Clintock  to  be  but  a  subordinate  feature  of  a  far  broader  calculus 
which  through  the  unsuspected  principle  of  the  logarithmic  rela- 
tion linked  together  the  various  branches  of  algebraic  calculus. 
This  is  why  I  have  insisted  that  Dr.  McClintock  is  one  of  the  two 
great  creative  mathematicians  of  America,  finding  in  his  calculus 
of  enlargement  the  highest  unification  yet  made  in  this  department 
of  mathematics.  In  the  complete  ledger  of  human  knowledge  all 
separate  departments  of  science  must  be  ultimately  closed  out  into 
one  inclusive  philosophy  and  that  philosophy  whether  it  be  the  ma- 
terialism of  Haeckel  or  the  intellectualism  of  Schopenhauer  can  in 
its  last  analysis  only  be  monistic.  The  great  beacon  lights  in  the 
world's  history  of  science  have  been  the  men  who  have  shown  the 
way  in  the  unification  of  its  various  branches. 
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Book  Notices. 

Finance  and  Life  Insurance.  Wm.  A.  Dudley.  C.  C.  Hine's 
Sons,  New  York  (Distributors),  1916.  Pp.  237. 
This  work  may  be  described  as  an  addition  to  the  already  long 
list  of  elementary  compilations  on  the  subject  of  life  insurance. 
The  title  page  introduces  the  book  with  the  statement:  "A  Hand 
Book  of  Tables  and  Formulae,  with  Eules  and  Explanations,  for 
the  use  of  Lawyers,  Brokers,  Bankers,  Insurance  Men  and  Others." 
It  is  written  by  a  lawyer  and  is  evidently  intended  as  a  reference 
volume  for  lawyers  rather  than  as  a  basis  for  profound  or  ex- 
haustive investigation  of  the  subject.  Although  much,  if  not  all, 
of  the  matter  and  tables  is  of  interest  to  the  actuary,  the  subjects 
treated  for  the  most  part  are  not  presented  in  a  manner  so  dis- 
tinctly superior  to  that  adopted  in  standard  and  accepted  texts 
as  to  make  it  likely  that  this  book  will  replace  any  of  such  works 
now  in  the  hands  of  prospective  or  experienced  actuaries.  The 
frequent  errors  in  formulae  constitute  a  source  of  danger  to  anyone 
who  might  be  led  to  place  exclusive  reliance  upon  this  work. 

What  Life  Insurance  Is  and  What  It  Does.  William  Alexander. 
New  York,  The  Spectator  Company,  1917.     Pp.  168. 

A  well-written  and  attractively  printed  little  book  which  justifies 
its  designation  as  "A  Primer  for  Laymen  and  Students."  It  is 
published  under  the  auspices  of  the  National  Association  of  Life 
Underwriters,  and  it  may  be  assumed  that  its  principal  function 
will  be  the  education  of  the  men  in  the  field. 

The  author  explains  the  underlying  principles  of  insurance  in 
general,  and  life  insurance  in  particular,  and  proceeds  in  easy 
style  to  treat  of  the  various  forms  of  policies,  policy  provisions, 
nature  of  reserves,  surplus  and  dividends,  company  organization 
and  practice,  taxation,  salesmanship,  etc.  Attention  is  given  to 
the  many  special  uses  which  can  be  found  for  life  insurance,  and 
emphasis  is  laid  upon  the  great  public  service  it  renders.  A  few 
actuarial  calculations,  of  the  most  elementary  nature,  are  given. 

A  useful  feature  of  the  book  is  to  be  found  in  the  twenty  pages 
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devoted  to  definitions  and  explanations  of  over  two  hundred  tech- 
nical terms  used  in  life  insurance;,  alphabetically  arranged.  While 
generally  acceptable;,  a  few  instances  will  be  noted  where  a  higher 
degree  of  accuracy  or  of  completeness  would  have  been  desirable. 

The  Story  of  the  Census:  1790  to  1916.    Washington  Bureau  of 

the  Census.     1916.     Pp.  38. 
The  Federal  Registration  Service  of  the  United  States:  Its  De- 
velopment, Problems,  and  Defects.     Cressy  L.  Wilbur,  M.D. 
Washington,  Bureau  of  the  Census.     1916.     Pp.  86. 

These  two  recent  publications  of  the  Census  Bureau,  issued  in 
pamphlet  form,  will  be  useful  to  persons  interested  in  the  history 
and  scope  of  the  census. 

The  Story,  written  in  form  for  popular  reading,  begins  with  tHe 
requirement  of  the  Constitution  of  the  United  States  for  a  de- 
cennial enumeration  of  the  population,  describes  the  first  enumera- 
tion in  1790,  when  the  work  was  performed  by  United  States 
marshals  and  their  assistants,  reporting  direct  to  the  President, 
and  proceeds  with  a  short  sketch  of  each  succeeding  census  down 
to  the  Thirteenth,  in  1910,  with  its  70,000  enumerators,  i'ts 
punched  cards,  sorting  and  tabulating  machines,  and  its  greatly 
widened  range  of  investigated  subjects.  The  methods  and  scope 
of  the  1910  census  are  described  a  little  more  in  detail,  and  a  useful 
review  is  given  of  the  various  periodical  and  special  investigations 
and  publications,  apart  from  the  regular  decennial  census,  which 
have  been  adopted  as  a  definite  part  of  the  Bureau's  work  since  its 
organization  as  a  permanent  body  in  1902. 

Dr.  Wilbur's  monograph  consists  of  a  paper  presented  at  the 
second  Pan-American  Scientific  Congress  held  in  Washington  at  the 
beginning  of  1916,  and  covers  the  progress  of  the  Census  Bureau 
in  its  efforts  to  increase  the  accuracy  and  usefulness  of  its  vital 
statistics.  The  subject  of  mortality  was  first  considered  in  the 
Seventh  Census,  in  1850.  The  "registration  area  for  deaths" 
was  established  at  the  time  of  the  Tenth  Census  (1880),  and  at 
that  time  embraced  only  the  two  states  of  Massachusetts  and  New 
Jersey  and  twenty  cities,  taking  in  altogether  about  17  per  cent, 
of  the  entire  population.  It  has  since  been  extended  so  that  at  the 
end  of  1915  it  included  about  67  per  cent,  of  the  population.  The 
tabulation  of  deaths  outside  of  the  registration  area  has  proven 
so  incomplete  and  unreliable  that  it  was  entirely  abandoned  in 
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the  1910  census.  The  United  States  is  thus  in  the  rather  humiliat- 
ing position  of  being  unable  to  present  trustworthy  statistics  of 
deaths  for  the  country  as  a  whole,  and,  despite  the  efEorts  of  the 
Census  Bureau  and  other  interested  bodies,  Dr.  Wilbur  expresses 
little  hope  of  satisfactory  registration  in  all  states  much  before 
the  middle  of  this  century.  One  of  the  chief  obstacles  is  the 
difficulty  of  enforcing  already  existing  laws.  The  registration  of 
births  is  in  a  condition  far  more  unsatisfactory  than  even  the 
registration  of  deaths.  While  much  has  been  accomplished  and  can 
still  be  accomplished  by  efficient  co-operation  of  the  various  states, 
Dr.  Wilbur  suggests  that  the  best  solution  is  probably  to  be  found 
in  increased  activity  and  the  exercise  of  greater  powers  by  the 
Federal  Grovernment — possibly  even  to  the  extent  of  complete 
nationalization  of  vital  statistics  through  constitutional  amend- 
ment. Appendices  to  the  pamphlet  give  various  tables  of  birth 
rates  and  death  rates  and  set  forth  in  full  the  "Model  Law"  for 
the  registration  of  births  and  deaths,  which  has  been  passed,  with 
appropriate  modifications,  in  a  number  of  states. 

United  States  Life  Tables,  1910.    Published  by  the  Bureau  of  the 
Census,  1916.     Pp.  65. 

These  tables  do  not  cover  the  whole  of  the  United  States,  but 
that  portion  known  as  the  original  registration  states,  namely, 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Ehode  Island, 
Connecticut,  New  York,  New  Jersey,  Indiana,  Michigan  and  the 
District  of  Columbia.  Tables  for  the  whole  area  include  one  for 
all  persons,  as  well  as  tables  for  each  sex  covering,  respectively,  total 
population,  white  population,  colored  population,  native  whites  and 
foreign-born  whites.  Tables  for  whites  of  each  sex  are  also  given, 
respectively,  for  the  cities  and  the  rural  sections  of  the  original 
registration  area.  State  tables  are  also  given  for  each  of  the  sexes 
in  five  of  the  registration  states,  namely,  Indiana,  Massachusetts, 
Michigan,  New  Jersey  and  New  York.  The  work  was  done  under 
the  supervision  of  Professor  James  W.  Glover,  of  the  University 
of  Michigan. 

Each  table  consists  of  the  usual  life  table  giving  the  functions 
Ix,  dx,  IjOOOga;  and  ix  and  a  population  table  giving  the  functions 
Lx,  Lx/dx,  Tx  and  1000/e°r.  Very  full  headings  are  given,  and 
the  descriptions  used  are  satisfactory  with  one  decided  exception 
as  noted  below.     One  line  of  the  four  constituting  the  headings  is 
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devoted  to  the  algebraic  symbols  for  the  quantities  given  in  the 
columns.  As  each  table  consists  of  two  sections,  one  dealing  with 
the  first  year  of  life  at  monthly  intervals  and  the  other  dealing  with 
all  years  of  life,  including  the  first,  at  the  usual  yearly  intervals, 
some  care  is  required  to  interpret  correctly  the  symbols  used  uni- 
formly for  both  sections.  Thus,  it  should  be  noted  that  dx  is  used 
to  represent  not  only  the  number  dying  in  a  year,  but  also  the 
number  dying  in  a  month,  and  similarly  q^x  is  used  to  indicate  the 
rate  of  mortality  per  month,  as  well  as  per  year.  In  this  latter 
case,  however,  the  distinction  is  indicated  by  the  insertion  in  the 
column  of  "monthly  rate"  and  "annual  rate"  in  the  proper 
places.  Also,  Lx  is  used  to  denote  the  population  living  between 
ages  X  and  x-\-  -^  years,  as  well  as  between  ages  x  and  x-{-l  years. 
The  heading  to  which  most  objection  will  probably  be  taken  is 
that  of  column  7,  which  is  stated  to  be  the  "  population  living  in  age 
interval  to  one  annual  death  in  same  age  interval."  Students  may 
well  puzzle  over  the  meaning  of  "one  annual  death,"  and  an 
interpretation  of  the  figures  in  the  column  for  the  first  year  of 
life  proceeding  by  intervals  of  one  month  will  be  found  no  less 
difficult.  To  take  the  example  given  on  page  23,  we  find  that  of 
persons  living  at  ages  under  one  month,  "  one  annual  death"  will 
occur  out  of  1.66  persons  alive,  and,  had  the  interval  chosen  been 
a  week  instead  of  a  month — an  arrangement  sometimes  used  for  the 
first  three  months  of  life — ^we  would  have  been  faced  with  the 
happening  of  "one  annual  death"  against  .25  persons  living.  The 
symbol  used,  Lx/dx,  should,  strictly,  indicate  the  division  of  the 
population  living  at  ages  between  x  and  x-\-l  years  by  the  deaths 
between  those  ages,  but  Lx,  for  the  first  twelve  months  of  age,  is 
used  to  represent  the  number  living  between  two  consecutive 
months  of  age,  not  derived  from  100,000  births,  but  from  8,333 
only,  while  dx  is  the  number  of  deaths  in  one  month  out  of  100.- 
000  births.  The  numerator  is  thus  based  on  only  one-twelfth  the 
number  of  births  affecting  the  denominator.  In  the  introductory 
matter  it  is  pointed  out  that  4,844  deaths  do  not  occur  in  one  month 
among  the  children  corresponding  to  8,031  living  at  ages  under 
one  month,  but  that  in  each  succeeding  month  a  fresh  8,031  chil- 
dren will  come  under  review  and  the  aggregate  for  a  year  will 
produce  4,844  deaths.  This  would  seem  to  indicate,  however,  that 
the  proper  divisor  was  not  8,031,  but  twelve  times  that  number, 
being  the  actual  number  of  children  considered.     The  figures  of 
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column  7  for  the  first  twelve  months  of  age,  as  they  stand,  are  not 
very  readily  interpretable,  and  apparently  have  been  adopted  in 
order  that  column  7  may  be  throughout  the  result  of  dividing  the 
figures  of  column  6  by  those  of  column  3. 

The  methods  of  construction  are  not  given  and  only  the  merest 
summary  of  the  graduation  plan  is  supplied,  but  the  missing  in- 
formation is  promised  for  a  later  volume.  Till  this  is  available 
no  final  judgment  on  the  work  as  a  whole  is  possible. 

Assuming  the  soundness  of  the  principles  underlying  the 
processes  adopted,  it  is  hardly  necessary  to  say  how  great  a  boon 
those  tables  will  prove  to  the  actuarial  profession  and  to  students  of 
sociology  generally,  as  no  previous  tables  covering  nearly  the  same 
groimd  exist.  Innumerable  problems  depending  upon  the  current 
rate  of  mortality  in  the  localities  covered  will  have  their  solutions 
made  easy  and  frequent  differences  of  opinion  will  disappear  in 
the  presence  of  authoritative  facts. 

The  set-np  of  the  tables  is  particularly  good.  Clear,  bold,  black 
figures  are  used  and  the  columns  are  broken  off  into  five-year 
intervals,  making  a  study  thereof  much  less  burdensome  to  the 
eyes  than  is  frequently  the  case. 

Losses  of  Life  in  Modern  Wars.  Military  Selection  and  Bace  De- 
terioration. Published  under  the  Direction  of  the  Carnegie 
Endowment  for  International  Peace.  Oxford,  Clarendon 
Press,  1916,     Pp.  x  +  207  and  Appendix. 

Although  it  has  been  demonstrated  that  past  experience  forms 
no  criterion  for  estimating  probable  death  losses  in  the  present 
world  war,  investigation  of  earlier  war  losses  is  not  without  interest 
to  the  actuary. 

The  first  part  of  this  volume  consists  of  two  studies  of  war  losses 
by  Gaston  Bodart,  LL.D.,  one  dealing  with  Austria-Hungary  and 
her  opponents,  from  1618  to  1913,  and  the  other  with  France 
and  her  opponents,  from  1614  to  1913.  Each  war  is  treated  sepa- 
rately. The  earlier  records  are  naturally  meager,  and  we  are 
frequently  given  only  the  total  casualties  without  segregation  of 
death  losses  alone.  It  is  unfortunate  that  throughout  the  in- 
vestigation the  author  omits  the  sources  of  his  information  and  the 
basis  of  his  estimates. 

The  discussion  on  Military  Selection  and  Pace  Deterioration — 
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another  subject  of  interest  to  actuaries — was  prepared  by  Mr. 
Vernon  Lyman  Kellogg,  of  Stanford  University.  Mr.  Kellogg 
expresses  the  opinion  that  at  least  in  serious  wars  of  prolonged 
duration,  the  loss  of  life  and  vitality  among  the  stronger  young 
men  in  active  service  must  exert  a  tendency  to  bring  about  phys- 
ical deterioration  in  the  population. 


Obituary. 

William  Campbell  Macdonald 
Born,  May  31,  1856.  Died,  January  21,  1917. 


Walter  Channinq  Weight 
Born,  August  34,  1846.  Died,  April  23,  1917. 


Chaeles  Alvin  Loveland 
Born,  October  3,  1841.  Died,  May  7,  1917. 


James  Miles  Lajstgstaff 
Born,  July  25,  1883.  Died,  March  1,  1917. 
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WILLIAM  CAMPBELL  MACDONALD. 

The  tragically  sudden  death  of  Colonel  Macdonald  on  January 
21,  1917,  when  run  over  by  a  yard  engine,  was  an  incident  which 
brought  to  the  attention  of  his  countrymen  that  the  field  of  honor 
was  not  alone  in  Flanders,  and  that  the  soldier's  cross  could  be  won 
in  the  performance  of  simple  duties.  Of  an  age  which  made  it 
impracticable  for  him  to  take  part  at  the  front  he  at  once  placed 
his  services  at  the  disposal  of  the  authorities,  and  as  one  of  Canada's 
most  efficient  soldiers,  with  thorough  military  training  and  ripe 
experience,  he  rendered  invaluable  aid  since  the  commencement  of 
the  War  in  the  enlistment  and  training  of  her  forces.  At  the  time 
of  his  death  he  was  Brigadier  of  the  1st  Infantry  Brigade,  and  he 
was  engaged  when  killed  in  the  gracious  act  of  bidding  some  of 
his  troops  good-bye. 

Colonel  Macdonald  was  born  in  Chinguacousy,  Peel  County, 
Ont.,  May  31,  1856,  and  after  a  preparatory  education  commenced 
his  business  career  in  the  office  of  the  Treasurer  of  the  County  of 
York  in  1875.  In  1880  he  entered  the  Confederation  Life  Associa- 
tion as  assistant  in  the  actuarial  department,  was  appointed  actuary 
in  1887,  secretary  and  actuary  in  1905,  and  managing  director  and 
actuary  in  1914.  He  was  not  only  intimately  identified  with  the 
progress  of  his  own  company,  but  took  an  active  interest  in  every- 
thing calculated  to  benefit  the  business,  and  to  improve  its  stand- 
ard. He  was  president  of  the  Insurance  Institute  of  Toronto  for 
the  term  1910-1911,  and  at  his  death  was  first  vice-president  of 
the  Canadian  Life  Insurance  Officers  Association.  Keenly  inter- 
ested in  the  development  of  life  insurance  in  its  theoretical  phases 
he  evinced  from  the  first  a  desire  to  master  actuarial  principles, 
and  for  a  time  served  a  student  apprenticeship  in  the  office  of  Mr. 
Fackler.  He  became  one  of  the  charter  members  of  the  Actuarial 
Society  of  America,  and  was  throughout  its  existence  one  of  its 
most  zealous  supporters.  After  serving  on  the  executive  council 
and  as  vice-president  he  was  honored  by  election  to  the  presi- 
dency for  the  years  1912  and  1913. 

In  the  best  sense  of  the  word  a  gentleman.  Colonel  Macdonald 
was  a  man  of  wide  sympathies  and  many  activities,  and  in  the 
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community  in  which  he  lived  and  among  the  men  with  whom  he 
labored  and  associated,  won  the  esteem  and  respect  of  all. 
"Dulce  et  decorum  est  pro  patria  mori." 

Me.  T.  B.  Macaulay:  I  did  not  know  that  I  was  expected  to 
say  anything  about  Colonel  Macdonald,  but  it  is  a  privilege  to  say 
a  few  words  in  memory  of  one  whom  we  had  all  learned  to  esteem 
very,  very  highly,  not  alone  from  the  professional  standpoint,  but 
far  more  as  a  friend  and  as  a  splendid  man. 

Colonel  Macdonald  was  a  fine  type  of  manhood — one  of  the 
finest  I  have  known — and  our  Society,  the  life  insurance  pro- 
fession in  Canada,  and  all  Canada,  is  the  poorer  because  of  that 
terrible  accident  which  happened  to  him. 

For  those  of  you  who  do  not  know  the  facts,  I  may  say  that 
Col.  Macdonald  for  very  many  years  had  taken  an  active  and 
prominent  part  in  military  matters  in  Canada.  He  was  at  one 
time  colonel  of  a  Highland  regiment  in  Toronto,  and  when  the 
war  broke  out  he  at  once  was  called  on  to  perform  heavy  duties 
in  connection  with  the  organization  of  the  forces  for  field  work. 
Had  he  been  younger,  I  am  quite  certain  that  he  would  have  gone 
to  the  front,  but  he  was  picked  out  as  the  most  suitable  man 
to  take  charge  of  the  large  training  camp  near  Toronto,  and  he 
gradually  came,  I  understand,  to  occupy  the  position  of  chief  of 
the  military  operations  and  military  service  in  the  Toronto  Dis- 
trict. So  absorbed  was  he  in  this  work,  and  so  heartily  and 
enthusiastically  did  he  devote  himself  to  it,  that  he  even  arranged 
to  be  absent  from  his  office  most  of  the  time.  He  gave  himself  up 
practically  entirely  to  his  military  duties,  and  with  marked  efficiency 
and  success.  He  was  esteemed  and  beloved  by  the  troops  under 
him,  and  in  fact  by  all  who  had  anything  to  do  with  him. 

On  the  fatal  morning  that  terminated  his  career  he  arrived  at 
the  Union  Station  in  Toronto  to  say  good-bye  to  a  regiment  that  was 
departing  for  the  front.  It  was  bitterly  cold  and  the  steam  from 
the  locomotives,  on  account  of  the  low  temperature,  formed  a  dense 
cloud.  The  station,  which  is  an  old  one,  is,  like  many  other 
stations,  so  arranged  that  there  are  a  number  of  tracks  on  the  level 
with  a  wide  footpath  across  the  center,  which  is  usually  kept 
open  so  that  people  may  cross  at  that  point.  There  was  quite  a 
concourse  of  people,  and  after  the  troop  train  had  pulled  out.  Col. 
Macdonald  and  many  others  started  to  cross  at  the  regular  place, 
when  a  loose  engine  came  running  or  rather  hacking  down  on 
one  of  the  tracks.  The  dense  steam  made  it  impossible  to  see 
anything,  and  this  engine  plunged  right  through  the  crowd  of 
people.  Colonel  Macdonald  and  some  others  were  knocked  down 
and  he,  I  believe,  was  caught  and  so  entangled  in  the  axle- 
tree  that  the  engine  had  to  be  raised  when  he  was  at  last  extricated, 
of  course  horribly  mangled  and  dead.  It  was  a  terrible  accident, 
and  gave  a  numbing  shock,  not  to  Toronto  only,  but  to  all  Canada, 
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and  especially  to  all  who  had  the  privilege  of  knowing  him  who  had 
thus  been  so  unnecessarily  and  instantaneously  cut  off  in  his 
prime. 

Had  I  known  I  would  be  called  upon,  I  would  have  prepared 
more  detail,  but  we  all  know  that  we  have  lost  a  noble,  devoted, 
able  man  and  an  honored  friend,  and  one  of  whom  it  will  be 
indeed  well  for  us  of  this  Society  to  treasure  the  memory. 

You  down  here  in  the  United  States  can  have  little  idea  of  the 
gap  that  Colonal  Macdonald's  death  has  made  in  the  ranks  of 
Canadian  life  insurance.  When  I  attend  the  meetings  of  the 
Canadian  Life  Insurance  Officers'  Association,  which  corresponds 
to  your  American  Life  Insurance  Presidents'  Association,  the  meet- 
ings do  not  seem  the  same  now  that  the  Colonel  is  not  there.  We 
miss  him.  We  miss  him  very  deeply.  Life  insurance  in  Canada  is 
not  the  same  now  that  he  has  gone. 

If  Colonel  Macdonald  could  have  had  a  choice  as  to  how  he 
would  die,  I  verily  believe  that  he  would  have  chosen  some  such 
death  as  did  come  upon  him — in  the  uniform  of  his  country  that 
he  loved,  and  to  which  he  was  so  loyal,  and  which  he  was  serving 
at  that  very  time — ^but  we  have  to  mourn  his  being  cut  off  while 
still  in  the  prime  of  his  usefulness,  vigor  and  service. 
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WALTEE   CHANGING  WRIGHT. 

"Walter  Channing  Wright,  a  charter  member  of  the  Actuarial 
Society  of  America,  died  at  his  home  in  Medford,  Mass.,  April  23, 
1917. 

He  was  born  in  Medford,  August  24,  1846,  and  was  the  son  of 
Elizur  and  Susan  Clark  Wright.  His  education  in  life  insurance 
and  love  for  actuarial  work  were  acquired  by  his  intimate  associa- 
tions with  his  father,  when  Elizur  Wright  first  began  his  great 
work  in  regulating  the  life  insurance  business  through  legislative 
enactment  in  Massachusetts. 

From  Walter  Wright's  earliest  boyhood  he  worked  with  his 
father,  assisting  in  the  preparation  of  manuscript  copy  and  in  the 
printing  and  publishing  of  the  early  life  insurance  works  of  his 
father. 

In  1866,  when  only  twenty  years  of  age,  he  was  appointed  the 
actuary  of  the  New  England  Mutual  Life  Insurance  Company  and 
continued  in  that  oflBce  until  February,  1900.  After  that  time, 
until  his  last  sickness,  he  carried  on  the  business  of  a  consulting 
actuary  in  Boston. 

In  all  his  business  relations  Mr.  Wright  was  a  man  of  great 
honesty  of  purpose,  strong  in  his  belief  in  his  own  methods,  and 
insistent  on  carrying  on  what  he  believed  to  be  the  great  reforms 
in  life  insurance  that  had  made  his  father's  name  famous. 

His  father's  work  and  influence  were  his  inspiration  throughout 
his  life,  and  his  fondest  ambition  was  to  exert  such  an  influence 
as  would  prove  him  to  be  a  true  son  of  an  honored  father. 

All  who  knew  Mr.  Wright  intimately  respected  and  honored  him, 
and  his  death  closes  a  career  that,  although  falling  so  far  short  of 
his  ambition,  is  nevertheless  praiseworthy  because  of  the  fidelity 
to  the  ideals  that  he  set  before  him. 
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CHAELES  ALVIN  LOVELAND. 

Charles  Alvin  Loveland,  a  charter  member  of  the  Actuarial 
Society,  died  on  May  7,  1917,  at  his  home  in  Milwaukee,  Wis., 
after  several  years  of  ill-health.  Mr.  Loveland  was  born  October 
3,  1841,  in  Troy,  N.  Y.  He  removed  to  Milwaukee  in  1855,  where 
after  the  outbreak  of  the  Civil  War  he  enlisted  in  Co.  B,  24th 
Wisconsin  Volunteers,  and  served  three  years  at  field  headquarters 
in  Kentucky,  Tennessee,  Alabama  and  Georgia  as  regimental  adju- 
tant. His  discharge  papers  were  personally  endorsed  by  Major- 
General  Geo.  H.  Thomas  to  the  effect,  "This  man  was  a  good 
soldier,"  a  comment  of  especial  interest  in  these  opening  days  of 
our  participation  in  the  Great  War.  After  the  close  of  the  Civil 
War,  Mr.  Loveland  studied  law  in  the  office  of  Palmer,  Hooker  & 
Pitkin,  then  counsel  for  The  Northwestern  Mutual  Life  Insur- 
ance Company,  until  1870  when  he  entered  the  service  of  that 
Company.  In  1886  he  was  appointed  assistant  actuary  and  suc- 
ceeded Emory  McClintock  as  actuary  when  the  latter  resigned 
January  1,  1889,  to  become  the  actuary  of  the  Mutual  Life.  Mr. 
Loveland  continued  as  the  actuary  until  failing  health  forced  him 
to  retire  from  active  duty  in  July,  1914,  after  which  he  retained  a 
connection  with  the  company  as  consulting  actuary  until  increasing 
infirmities  compelled  him  to  withdraw  entirely  from  business  life 
in  1915.  Mr.  Loveland's  conservative  temperament  and  sound 
judgment  were  much  relied  upon  in  the  affairs  of  the  company  he 
served  for  so  many  years. 
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JAMES  MILES  LANGSTAFF. 

In  the  War's  EoU  of  Honor  there  are  few  men  from  Canada 
entitled  to  a  more  conspicuous  place  than  James  Miles  Langstaff. 
Like  others  with  a  high  sense  of  duty  he  volunteered  his  services 
early  in  the  War — January,  1915.  After  a  thorough  training  and 
preparation  he  went  overseas  in  March,  1916,  and  became  captain 
and  adjutant  in  April,  and  senior  major  in  January,  1917.  Offi- 
cial arrangements  had  been  made  for  his  promotion  to  colonel 
shortly  before  his  death  on  the  field  of  battle,  March  1,  1917. 

A  young  man  of  most  versatile  accomplishments,  and  of  the  very 
highest  promise  in  his  country,  he  will  be  chiefly  remembered  by 
the  members  of  the  Actuarial  Society  for  his  brilliant  attainments 
as  an  actuarial  student.     At  the  age  of  16,  in  1900,  he  passed  his 
honor  matriculation  examinations  to  the  University  of  Toronto, 
winning  seven  scholarships   (in  mathematics,  languages  and  gen- 
eral proficiency).     He  did  not,  however,  complete  his  course,  but 
entered  the  Imperial  Life  Assurance  Company  in  1901.     He  be- 
came fellow  of  the  British  Institute  of  Actuaries  in  1909,  having 
taken  class  1  in  his  first,  second  and  fourth  examinations.     In  the 
latter  he  was  the  only  one  for  many  years  to  have  taken  first-class 
honors.     He  passed  parts  1  and  2  of  the  Actuarial  Society's  exami- 
nations in  1906,  and  parts  3  and  4  in  1907.     He  also  wrote  on  the 
examinations  of  the  Chartered  Accountants'  Association  of  Ontario, 
passing  head  of  the  class  throughout  his  course,  and  winning  the 
degree  of  C. A.  in  1909.     In  the  latter  year  he  discontinued  actu- 
arial work  and  commenced  the  study  of  law.     During  his  course 
at  the  law  school  of  Ontario  he  headed  his  classes  throughout, 
taking  his  final  examination  in  1912,  in  which  year  he  was  Gold 
Medalist  and  winner  of  the  scholarship.     In  1911  he  joined  the 
firm  of  Rowell,  Eeid,  Wilkie  &  Wood,  and  in  1912  was  Parlia- 
mentary Secretary  to  Mr.  Eowell,  the  head  of  his  firm  and  leader  of 
the  Liberal  party  in  the  province  of  Ontario. 

Mr.  Langstaff  combined  a  magnificent  intellectual  equipment 
with  unusual  capacity  for  hard  work.  In  addition  he  was  a  young 
man  of  the  highest  character  and  broadest  vision,  and  gave  promise 
of  a  career  devoted  to  public  service.  Few  deaths  have  occurred 
which  have  so  signally  typified  the  character  of  the  sacrifice  entailed 
by  the  War. 
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Abstract  from  the  Minutes  of  the  Annual  Meet- 
ing OF  THE  Actuarial  Society  of  America,  Held 
IN  New  York,  on  Thursday  and  Friday,  May 
17  AND  18, 1917. 

Hotel  Astor,  New  York  City, 
May  17,  1917. 

FIEST  DAY. 

The  meeting  was  called  to  order  by  the  President,  Mr.  Arthur 
Hunter,  at  11  o'clock  A.  M. 
The  following  were  present: 


FELLOWS. 

Alsop 

HUTCHESON 

Eeitee 

Blackadar, 

W.  L. 

Jackson 

Ehodes 

Blehl 

JOFFE 

Eice 

Brinkerhofp 

Johnson 

Eichter 

Cammack 

Johnston 

Salter 

Carpenter 

KiLGOUE 

Sheppaud 

COBURN 

Laird 

Strong 

Cole 

Linzmeyer 

Tebbets 

Craig,  J.  D. 

Little,  J.  F. 

Thompson 

Craig,  J.  M. 

Macaulay 

TOREEY 

Dow 

Macfarlane, 

Wm. 

Vineberg 

Packler,  E. 

B. 

Maclean,  A. 

T. 

Walker 

File 

Marshall,  E 

.W. 

Watt 

Gaylord 

Mead 

Weeks 

Gore 

Milligan 

Welch 

Graham 

MoiR 

WOLFENDEN,  H.  H. 

Hall,  S.  S. 

Morris 

Wood,  A.  B. 

Hallman 

Murphy 

Wood,  W.  A.  P. 

Henderson 

Nichols 

Woodward,  G.  B. 

Hunter,  A. 

Papps 

Woodward,  J.  H. 

Hunter,  E. 

G. 

Parker 
Perein 

Young 

ASSOCIATES. 

Angell 

Buchanan 

Davenport 

Bagley 

Cann 

Elston 

Breiby 

Cameron,  W. 

J. 

Evans 

Brown 

Cathles 

Fassel 
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Flanigan 

Laekin 

Smith,  C.  G. 

Franks 

MOULTON 

Smith,  V.  R. 

GiBB 

Oliver 

Speers 

Gould 

Pequegnat 

Stanley 

Howe 

Phillips 

Tarbell 

Howell 

Eyan 

Thomas 

Hughes 

Eydgeen 

Washburne 

HUED 

Sinclair,  C.  C. 

Whitney 

Kaufman 

The  President  made  an  informal  address  to  the  Society. 
The  minutes  of  the  semi-annual  meeting  held  in  Newark,  Octo- 
ber, 1916,  were  approved  as  printed  in  the  Transactions. 

A  cable  from  the  Actuaries'  Club  of  London,  signed  by  S.  G. 
Warner,  President  of  the  Club  (and  also  President  of  the  Institute 
of  Actuaries),  was  read  as  follows: 

''The  members  of  the  Actuaries'  Club,  London,  send  greetings 
to  the  members  of  The  Actuarial  Society  of  America.  They  hail 
with  joy  the  entrance  of  your  great  country  into  the  struggle  for 
justice  and  freedom  among  the  nations." 

The  following  cable  was  sent  in  reply : 

"  S.  G.  Warner,  President, 

"Actuaries'  Club  of  London. 

"The  Actuarial  Society  of  America,  in  annual  meeting  assem- 
bled, acknowledges  with  deep  appreciation  the  message  of  friend- 
ship from  the  Actuaries'  Club  and  unanimously  sends  most  cordial 
greetings  to  the  Actuaries'  Club  and  to  the  members  of  the  Insti- 
tute of  Actuaries.  American  and  Canadian  members  have  worked 
side  by  side  in  this  Society  for  many  years  and  we  all  now  rejoice 
that  America  and  the  British  Empire  will  hereafter  battle  side  by 
side  in  the  great  struggle  for  freedom  and  civilization." 

A  resolution  was  adopted  tendering  the  services  of  the  Society  to 
the  governments  of  the  United  States  and  Canada  as  follows: 

"  That  in  view  of  the  present  emergency  and  of  the  fact  that  The 
Actuarial  Society  of  America  is  an  international  scientific  society 
including  a  membership  chiefly  resident  in  the  United  States  and 
Canada,  the  President  be  authorized  to  tender  our  services  both  as 
a  Society  and  on  behalf  of  its  individual  members,  to  the  govern- 
ments of  the  United  States  and  of  the  Dominion  of  Canada  for 
such  actuarial  duties   as  may  be  assigned  to  them." 

The  report  of  the  Treasurer  was  read  and  upon  motion  approved. 

It  was  moved  by  Mr.  Moir,  seconded,  and  unanimously  voted, 
that  the  question  of  investing  a  large  part  of  the  cash  in  hand  in 
the  government  loan  should  be  submitted  to  the  Council. 
13 
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The  following  officers  were  re-elected  for  the  ensuing  term  of 
one  year : 

Arthur  Hunter  President 

Eobert  Henderson  Vice-President 

Edward  E.  Rhodes Vice-President 

Wendell  M.  Strong Secretary 

David  G.  Alsop Treasurer 

^iUiam  Young Editor  of  the  Transactions 

The  election  of  members  of  the  Council  to  replace  retiring  mem- 
bers, Mr.  F.  H.  Johnston,  Mr.  E.  B.  Morris  and  Mr.  A.  B.  Wood 
(who  were  not  eligible  for  re-election),  took  place  and  the  fol- 
lowing were  declared  by  the  tellers  to  be  elected : 

James  D.  Craig, 

M.  Albert  Linton, 

John  S.  Thompson. 

It  was  voted  that  the  President  be  requested  to  permit  his  in- 
formal address  to  the  published  in  the  Transactions. 

The  reading  of  papers  presented  to  the  Society  was  begun. 

Afternoon  Session. 

The  reading  of  papers  was  continued. 

The  Chairman  called  upon  Mr.  Weeks  to  speak  to  the  Society 
and  Mr.  Weeks  made  the  address  printed  on  page  8. 

Remarks  were  made  regarding  the  death  of  Mr.  Wright,  Major 
Langstaff,  Mr.  Loveland  and  Colonel  Macdonald. 

The  reading  of  papers  was  then  resumed  and  when  finished  was 
followed  by  the  discussion  of  papers  presented  at  the  previous 
meeting. 

The  Society  then  adjourned  to  meet  at  dinner  at  7  o'clock  and 
to  reassemble  for  business  at  10  o'clock  on  the  second  day. 

SECOND   DAY. 

Friday,  May  18,  1917. 

The  meeting  was  called  to  order  by  the  President. 

The  discussion  of  papers  was  resumed.  When  finished  the  ques- 
tions which  had  been  submitted  in  the  "  Question  Box "  were 
taken  up  and  discussed. 

At  one  o'clock  the  meeting  adjourned. 
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Lbttees  Addressed  by  the  President  Tendering  the  Services 
OF  the  Society  to  the  Governments  of  the  United  States 
and  of  the  Dominion  of  Canada  in  Accordance  with  the 
Eesolution  of  the  Society. 

May  23,   1917. 
Mr.  Egbert  Lansing, 

Secretary  of  State, 
Washington,  D.  C. 

Dear  Sir:  At  the  recent  annual  meeting  of  the  Actuarial  Society 
of  America  considerable  discussion  arose  in  regard  to  the  enormous 
developments  in  organization  and  other  work  connected  with  sta- 
tistics, mortality,  pensions,  census  work  and  other  such  matters 
which  the  government  of  the  United  States  now  has  to  undertake 
as  a  result  of  its  recent  entry  into  the  war.  The  opinion  was  gen- 
erally expressed  that,  under  these  new  conditions,  scientific,  expert 
advice  should  be  valuable.  A  resolution  was  accordingly  adopted, 
cordially  and  freely  placing  the  services  of  the  Society  and  of  ita 
members  at  the  disposal  of  the  government. 

We  beg  to  inform  you,  therefore,  that  if  the  government  con- 
siders that  expert  advice  or  suggestions  of  any  kind  would  be  of 
assistance  to  it  in  any  department  of  its  war  work,  this  Society  and 
its  members  are  absolutely  at  your  disposal.  Our  members  will 
indeed  be  gratified  and  proud  if  they  can  at  this  time  be  of  any 
service  to  the  national  government. 

We  assure  you  that  if  any  need  for  our  services  now  exists,  or 
should  hereafter  arise,  you  have  but  to  command  us. 
Eespectfully  yours, 

Arthur  Hunter, 

President. 

May  24th,  1917. 
Sir  Edward  Kemp, 

Minister  of  Militia  &  Defence, 
Ottawa,  Canada. 

Dear  Sir:  At  the  recent  meeting  of  the  Actuarial  Society  of 
America  considerable  discussion  arose  in  regard  to  the  enormous 
developments  in  organization  and  other  work  connected  with  sta- 
tistics, mortality,  pensions,  census  work  and  other  such  matters 
which  the  government  of  the  United  States  now  has  to  undertake 
as  a  result  of  its  recent  entry  into  the  war.  The  opinion  was  very 
generally  expressed  that  under  these  new  conditions  scientific, 
expert  advice  should  be  valuable.  A  resolution  was  accordingly 
adopted,  cordially  and  freely  placing  the  services  of  the  Society 
and  of  its  members  at  the  disposal  of  the  government. 

The  Actuarial  Society  of  America  is  an  international  body,  in- 
cluding practically  all  the  leading  actuaries  of  both  Canada  and 
the  United  States.     The  Canadian  members  constitute  a  large  and 
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influential  section,  not  merely  of  the  Society  but  of  its  governing 
council.  Canadians  have  on  several  occasions  been  elected  to  the 
presidency,  and  meetings  of  the  Society  have  been  held  in  the 
Dominion.  We  mention  this  to  emphasize  the  fact  that  the  So- 
ciety is  Canadian  in  character  as  much  as  American. 

At  the  request  of  our  Canadian  members,  we  beg  now  to  inform 
you  that  if  the  Canadian  government  considers  that  expert  advice 
or  suggestions  of  any  kind  would  be  of  assistance  to  it  in  any 
department  of  its  war  work,  this  Society  and  its  members,  whether 
Canadian  or  American,  are  absolutely  at  your  disposal.  Our  mem- 
bers will  indeed  be  pleased  and  proud  if  they  can  at  this  time  be 
of  any  service  to  either  or  both  of  our  national  governments,  now 
go  happily  allied. 

We  beg  to  assure  you  that  if  any  need  for  our  services  now 
exists,  or  should  hereafter  arise,  you  have  but  to  command  us. 
Eespectfully  yours, 

Arthur  Hunter, 

President. 


Examinations  of  the  Society 

Held  on  May  31  and  Jtjne  1, 1917 


Examination  Committee 


Chairman HERBERT  B.  DOW. 

,„     ^^  .  /  JAMES  D.  CRAIG. 

Vice-Chairmen j  0.  W.  PERRIN. 

W.  LLOYD  BLACKADAR.  VIRGIL  M.  KIME. 

J.  J.  COOPER.  JOHN  M.  LAIRD. 

THOMAS  A.  DARK.  M.  A.  LINTON. 

EDWARD  B.  FACKLER.  A.  H.  MOWBRAY. 

DWIGHT  A.  WALKER. 


EXAMINATION  FOR  ENROLMENT  AS  ASSOCIATE 

Section  A  —  Part  I 

What  sum  must  a  man  invest  in  6%  bonds  at  101|  in  order 
that  he  may  have  a  net  income  of  $1424.40  per  annum,  after 
pajdng  income  tax  at  the  rate  of  1|%  upon  all  income  over 
? 


2.  Given  that  a  cubic  meter  of  water  weighs  one  thousand  kilo- 
grams, that  a  centimeter  is  equal  to  .3937  inches  and  that  a 
pound  is  equal  to  .4536  kUograms,  find  correct  to  two  places 
of  decimals  of  a  pound  the  weight  of  a  cubic  foot  of  water. 

3.  (a)  Find  the  square  root  of 

S.  _3.11  44  _a.l4  17  8 

x^  —  2a  ^x^  +  2a^x^  +  a  ^x'^  —  2a^x^  +  a^. 


(6)    Simplify  Vll  +  6V2H-4V3  +  2V6. 

4.  (a)  Show  that  the  product  of  any  number  of  factors,  each  of 
which  is  the  sum  of  two  squares,  can  be  expressed  as  the  sum 
of  two  squares. 

(6)  Show  that  (x-1)  (x-Z)  (a; -4)  (a:-6)+10  is  positive  for 
all  real  values  of  x. 
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5.  Solve 

(a)  (a  +  x)^  +  4(a  -  x)^  =  5(a2  -  x"")^. 

(&)  x4-^-^ 

s  +  -  =  4 

6.  (a)  If  it  is  now  between  10  and  11  o'clock  and  six  minutes 
hence  the  minute  hand  of  the  watch  will  be  exactly  opposite 
to  the  place  where  the  hour  hand  was  three  minutes  ago,  what 
is  the  exact  time  ? 

(&)  Sum  to  n  terms  the  series  3,  17,  58,  207 

7.  Let  a  and  /3  be  the  roots  of  the  equation  ax^-{-hx-\-c=0. 

(a)  Find  the  equation  whose  roots  are  -  and  -• 

p  a 

(6)  If  a  :  /S  =  m  :  n  show  that  mnh^  =  (m  +  w)^  etc. 

8.  The  product  of  the  diagonals  of  a  quadrilateral  inscribed  in 
a  circle  is  equal  to  the  sum  of  the  products  of  the  opposite 
sides. 

9.  ABCD  is  a  parallelogram,  O  a  point  within  it;  through  0, 
Hnes  MN,  PQ,  and  RS  are  drawn  parallel  respectively  to 
BC,  CA  and  AB  and  terminated  by  the  parallel  sides  of  the 
parallelogram,  produced  if  necessary.  Show  that  the  figure 
ACPQ  equals  in  area  the  difference  between  ONDR  and 
OMBS. 

10.    Construct  a  circle  to  touch  a  given  circle  and  also  to  touch  a 
given  straight  line  at  a  given  point. 


11.  (o)  SimpHfy  logs  "^SInIq"*  •  729. 

(6)  If  loga  b  =  log6  c  and  loga  c  —  logc  d,  show  that  (loga  dy  = 
(log6  df. 

12.  Solve: 

(a)  2'  =  15.     Given  log  2  =  .30103  and  log  24  =  1.38021. 
(6)   (a*  -  2a262  +  b')--"-  =  (a  -  bY'  (a  +  b)-^ 
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13.  If  A  +  B  +  C  =  180°  and  sin  ( A  +  ^ )  =  n  sin  %  show  that 
,      A    ,      B       n-1  ^         ^/  ^ 

14.  If  a,  b,  and  c  be  sides  of  any  triangle,  opposite  angles  A,  B, 
and  C,  and  2s=a4-&+c,  show  that 


(a)  Sin  ^  =  -^'-^^^'-'^ 


be 


(&)  Area  of  triangle  =  V  s(s  —  a)  (s  —  6) (s  —  c). 

15.  What  relation  must  exist  between  angles  A,  B,  and  C,  in  order 
that  cos^  A  +  cos^  B  +  cos^  C  +  2  cos  A  cos  B  cos  C  —  1  may 
equal  zero  ? 

16.  Find  equation  of  the  straight  lines  bisecting  the  angles  between 
the  lines  ax^  +  2hxy  +  by^  =  0. 

17.  From  any  point  on  the  latus  rectum  of  a  parabola  perpendicu- 
lars are  drawn  to  the  tangents  at  its  extremities;  show  that 
the  Hne  joining  the  feet  of  the  perpendiculars  touches  the 
parabola. 

x^      v^ 

18.  If  S  and  S'  be  foci  of  an  elhpse  -^  +  r^  =  1  and  P  be  any 

point  the  coordinates  of  which  are  Xi,  yi,  write  down  the  equa- 
tion of  the  tangent  and  normal  at  P,  and  show  that  the  normal 
bisects  angle  SPS'. 

19.  Jones  receives  from  Smith  a  three  months'  note  bearing 
interest  at  6%  which  he  discounts  at  the  same  rate  two  months 
before  maturity;  at  maturity  default  occurs.  What  book- 
keeping entries  are  necessary  on  Jones'  books  ? 

20.  Black,  White  and  Brown  are  partners  and  decide  to  form  a 
corporation  with  capital  stock  of  $50,000  which  is  to  be  issued 
as  full  paid  stock  in  exchange  for  their  present  business.  Each 
partner  is  to  receive  stock  in  proportion  to  his  interest  in  the 
present  business.  The  balance  sheet  of  the  partnership  is  as 
follows : 


Assets 

Liabilities 

Cash 

$5,000 

Bills  payable 

$4,000 

Bills  receivable 

7,000 

Accounts  payable 

2,000 

Accounts  receivable 

10,000 

Black 

20,000 

Merchandise 

24,000 

White 

12,000 

Brown 

8,000 

$46,000  $46,000 

What  entries  should  be  made  (a)  on  the  books  of  the  partner- 
ship;  (6)  on  the  books  of  the  corporation  ? 
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Section  A  —  Part  II 

1.  Solve:  {x  +  y)  (x  +  z)  =  ax 

(y  +  2)  (y  +  x)  =  hy 
{z  +  x)  {z  +y)  =  cz. 

2.  (a)  If  (1+3:)''=  Co-{-CiX-\-C2X^  + CnX",  find  the  value  of 

co^  —  Ci^  +  C2^  — (— l)"c„2,  distinguishing  where 

n  is  odd  or  even. 
(6)  If  loge   (1  —  X  -\-  x^)  =  ttix  +  023:^  +  032^  + show- 
that  as  +  ae  +  09  + =  2/3  loge  2. 

3.  Sum  to  infinity: 

(a)  ^+2¥+4:5-+-6T-+  ••• 

12  02  "32 

(«  @  +  |  +  @+--- 

4.  Show  that  the  sum  of  all  the  homogeneous  products  of  n 
dimensions  of  the  three  letters  x,  y,  and  z  is 

x^+^{z  —  y)-\-  7/"+^  (re  —  g)  +  2"+Kj/  —  x) 
{y  -  z)(z  -  x){x  -  y) 

5.  Reduce  the  equation  2x^  —  11x2—95x4-50=  0  to  the  form 
rc^+fex+c  =  0.  Outline  a  method  of  solving  the  latter  form 
of  equation. 

6.  (a)  Find  the  sum  of  all  the  numbers  which  can  be  formed  with 
all  of  the  digits  1,  2,  3,  4,  5,  no  digit  being  repeated  in  any 
number. 

(6)  Find  the  number  of  different  products,  each  of  r  letters, 
which  can  be  made  from  n  letters  when  each  letter  may  be 
repeated  any  number  of  times. 

7.  (a)  A  party  of  n  persons  sit  at  a  round  table.  Find  the  odds 
against  two  specified  individuals  sitting  next  to  each  other. 
(6)  If  p  be  the  a  'priori  probability  that  a  theory  is  true,  q  the 
probability  that  an  experiment  would  apparently  support 
the  theory  even  if  the  theory  were  false,  what  does  the  prob- 
ability of  the  truth  of  the  theory  become  after  it  has  been 
apparently  supported  by  experiment  ? 

8.  There  are  n  tickets  in  a  bag  numbered  1,  2,  3 n.    A 

man  draws  two  tickets  simultaneously  and  is  to  receive  a 
number  of  dollars  equal  to  the  product  of  the  numbers  drawn. 
Find  his  expectation. 
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9.  The  sum  of  two  positive  quantities  is  known.  Prove  that  it 
is  an  even  chance  that  their  product  will  be  not  less  than  three- 
fourths  of  their  greatest  possible  product. 

10.  From  a  bag  containing  n  balls,  all  either  white  or  black,  all 
numbers  of  each  being  equally  likely,  a  ball  is  drawn  and  is 
found  to  be  white;  it  is  replaced  and  another  ball  is  drawn 
which  also  is  found  to  be  white.  If  this  ball  is  replaced,  prove 
that  the  chance  of  the  next  draw  yielding  a  black  ball  is 

1/2  (n  -  1)  (2n  +  l)-\ 

11.  (a)  Given  Wx  =  ax""  +  6a:"~^  +  ca:""^  -|. ^^x-{-  s,  find 

A"Wx  where  differences  are  taken  for  intervals  of  h. 

(b)  Show  that  A"+i  0"+i  =  (n  +  1)A"0". 

12.  Derive  a  central  difference  interpolation  formula  assuming 
fourth  differences  constant  and  apply  it  to  determine  1*2.4  in 
the  series : 

Mo  =  4771    ui  =  5441     W2  =  6021     Us  =  6532    W4  =  6990 

13.  Show  that  the  sum  of  n  terms  of  the  series 

a  .  a(a  +  x)    ,   a(a  -{-  x)  (a  +  2x) 

b  "^  6(6  +  x)  "*"  6(6  +  a;)  (6  +  2x)  +  "  "  '  ^^ 


a  J       (a  -{-  x)  (a  -\-  2x) (a  -\-  nx 


^^L--il 

-  la:)  J 


a-b  +  x  [b{b  +  x){b  +  2x) (6  +  n  -  la:) 

14.  (a)    Show  that  "j^  =  ^Mx-i  —  oi^^'^^-*      (approximately). 

What  does  this  relation  become  when  differences  are  taken 
for  intervals  of  m  ? 

/'■'"'*  n 

(6)  Show  that    /     u^dx  =  -^(u-n+^Uo+Un)  (approximately). 

15.  A  straight  line  passes  through  a  fixed  point  (a,  6)  and  meets 
the  rectangular  coordinate  axes  at  P  and  Q.  Find  the  mini- 
mum value  of  OP+OQ  where  0  is  the  origin. 

16.  (a)  If  the  function  f{x)  be  positive  in  sign  but  diminishing 
in  value  as  x  varies  continuously  from  a  to  00 ,  show  that  the 
series  /(a)  +  /(a  +  1)  +  •  •  •  •  will  be  convergent  or  diver- 

gent  according  as    /  f(x)dx  is  finite  or  infinite. 
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(6)  Employ  the  foregomg  theorem  to  test  the  convergence  of 

Ix  ~  2*   '   3* 

17.  Derive  Taylor's  theorem  including  a  form  of  the  remainder 
after  n  terms. 

18.  Find  the  first  differential  coefficient  with  regard  to  a;  of : 

1  +  V^ 


(a)  log 


1  -  V^ 


,^.       \(a  +  x){h-\-x) 


19.   Evaluate: 


(o  —  x)  (6  —  x) 
x^e~'  dx 

x^dx 


{a)  J: 

(&)  f  ^^^r^ 

^0 


20.   Find  the  length  of  the  curve  cy^  =  x^  from  the  origin  to  the 
point  for  which  x  =  a. 


Section  B  —  Part  I 

1.  Define: 

"  Nominal  Rate  of  Interest  " 

"  Effective  Rate  of  Interest  " 
"  Force  of  Interest  " 

and  derive  an  equation  from  which,  if  any  one  of  them  be 
given,  the  corresponding  values  of  the  other  two  may  be 
determined. 

2.  (o)  If  a  be  the  value  of  an  annuity-certain  to  continue  for 
n  years  and  b  the  value  of  an  annuity-certain  to  continue  for 
2n  years,  find  the  rate  of  interest  assumed  in  terms  of  a  and  h. 
(&)  Prove,  by  general  reasoning,  assuming  np  to  be  an  integer 

(p)  _  1     (1+0" -1 

"n\   —  1  * 

'  P      (1+0^-1 
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3.  A  loan  of  $10,000  is  repayable  in  10  years  by  an  annuity  to 
secure  interest  at  the  rate  of  5%  and  provide  for  the  accumu- 
lation of  the  sinking  fund  at  the  rate  of  3%.  When  the  sixth 
annual  payment  becomes  due,  the  borrower  desires  to  cancel 
the  arrangement  and  repay  the  loan  at  once.  Find  the 
amount  of  capital  actually  outstanding  and  state  what  sum 
you  would  advise  the  lender  to  accept  in  full  settlement. 
Given  s^]  (3%)  =  5.3091 

(1.03)5    =  1.15927 
vU3%)      =    .88849. 

4.  (a)  Find  an  expression  for  the  value  of  an  annuity-certain  for 
n  years  the  payments  of  which  are  in  geometrical  progression 
and  represented  by 

s,  s^,  s^, 5". 

(6)  Under  what  terms  could  the  value  of  a  perpetual  annuity  of 
this  nature  be  ascertained  and  what  would  be  its  value? 

5.  For  $10,000  South  and  North  Alabama  General  Consoli- 
dated Bonds,  maturing  October  1,  1963,  interest  at  5%  April 
and  October  first,  purchased  to  yield  4.50%  convertible 
semi-annually,  determine  the  amortized  value  and  the  accrued 
interest  as  of  December  31,  1916. 

Given:  log  1.0225  =  .0096633        log  1.2350  =  .0916670 
log  1.2349  =  .0916318        log  1.2627  =  .1013002 

log  1.2628  =  .1013346. 

6.  A  certain  fund  A  is  increased  by  interest  and  other  credits 
uniformly  during  the  year,  and  decreased  by  disbursements 
in  the  same  manner,  and  at  the  close  of  the  year  the  fund  has 
the  value  B;  the  total  interest  credits  are  I.  Give  an  expres- 
sion for  the  interest  rate,  and  show  what  factor  you  would 
use  to  reproduce  I  from  the  values  of  A  and  B. 

7.  Derive  expressions  for  the  following  in  a  stationary  popula- 
tion : 

(a)  The  average  present  age  of  population  who  are  aged  x 

and  upward. 

(6)  The  average  future  lifetime  of  each  of  the  whole  existing 

population. 

(c)  The  average  death  rate  between  ages  x  and  x-\-n. 

(d)  The  average  age  at  death  of  those  of  existing  population 
aged  X  and  upward. 
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8.  (a)  What  will  be  the  result  of  entering  with  a— i  an  annual 
premium  conversion  table  ? 

(b)  Deduce  px  in  terms  of  e^.  Prove  that  if  ix-i  =  e^  =  e^f-i 
then  p^i  =  px',    but  that  if  Px-i  =  Px=  Ph-i  then  e^-i  will 

not  be  equal  to  ix  unless  Ch-z  =  ^  '  i ~' 

£l      1  Px 

9.  Obtain  the  probabiHties  that  out  of  n  persons  of  age  x 
(a)  Exactly  r  will  die  within  the  year. 

(6)  Not  more  than  r  will  die  within  the  year. 

(c)  r  designated  individuals  and  no  more  will  die  within  the 
year. 

(d)  r  designated  individuals  at  least  will  die  within  the  year. 

10.  (a)  Find  the  probabiHty  that  (x)  will  be  ahve  at  the  end  of 
the  V'^  year  succeeding  that  in  which  (y)  dies. 

(6)  Write  down  in  respect  of  the  (i+1)*^  year,  the  probability 
indicated  by  each  of  the  following  symbols : 

Q»  OJ-  Or^n 

11.  (a)  After  preparing  by  appropriate  summation  of  D  and  C 

columns  a  full  set  of  commutation  columns  N,  S,  M,  and  R, 

what  approximate  check  could  you  apply  to  a  single  set  of 

values  to  prove  the  entire  calculation  ? 

p  -> 
(6)  For  what  benefit  is  -^'  the  single  premium  ? 

Explain  the  formula  verbally. 

12.  (a)  Derive  a  formula  for  the  annual  premium  for  an  annuity 

payable  to  the  survivor  or  survivors  among  (w),  {v),  and  (x) 
to  begin  t  years  after  the  death  of  {y). 

(6)  A  father  aged  50  wishes  to  purchase  for  his  two  children 
aged  8  and  10  respectively,  an  annuity  poHcy  of  $500  annually, 
beginning  with  the  policy  anniversary  following  his  death  and 
continuing  until  the  younger  child,  or  the  elder,  if  he  be  the 
survivor,  attains  the  age  of  21.  Find  a  formula  for  the  value 
of  the  annuity.  Would  it  be  safe  to  grant  an  annuity  to  be 
secured  by  annual  premiums  ?    Why  ? 

13.  (a)  Derive  from  elementary  mortahty  table  functions,  and 
explain  by  general  reasoning,  the  relationship 

Kx  =  v(l  +  Ox)  —  cix. 
(6)  Similarly  derive  and  explain  the  annuity  relationships 
corresponding  to  A^^  and  A^^. 
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14.  Find,  without  recourse  to  a  conversion  table,  the  net  annual 
premium  required  to  provide  an  assurance  of  1  payable  at  the 
death  of  the  last  survivor  of  (x)  and  (y)  if  such  death  occur 
within  25  years,  or  at  the  end  of  25  years,  if  one  or  both  be 
then  ahve.  Explain  how  a  conversion  table  could  be  used  to 
facilitate  the  work. 

15.  The  annual  premium  for  a  whole  life  poHcy  is  .04  for  five 
years  and  .02  thereafter,  or  .0475  for  five  years  and  .0175 
thereafter.  Find:  P^  the  uniform  annual  whole  Hfe  premium; 
sPj  the  premium  payable  for  five  years  only  for  a  whole  life 
pohcy;  and  P^^,  the  premium  for  an  endowment  insurance 
payable  at  the  end  of  five  years  or  at  previous  death,  in  terms 
of  sPi  and  d. 

16.  (a)  An  annuity  policy  is  issued  subject  to  premiums  for  n 
years,  with  annuity  payments,  each  equal  to  the  gross  annual 
premium,  to  begin  at  the  close  of  n  years.  If  death  occur 
within  n  years  from  issue  all  premiums  paid  are  to  be  returned, 
and  if  payment  of  annuity  is  begun  it  shall  be  continued  at 
least  until  all  premium  payments  have  thus  been  returned. 
Derive  a  formula  for  the  net  annual  premium,  assuming  that 
the  loading  is  a  percentage.  In  making  up  a  set  of  net  rates 
for  this  sort  of  policy  how  would  you  preserve  approximate 
equity  as  between  different  ages  at  issue  ? 

(&)  Write  down  a  formula,  without  commutation  symbols, 
for  the  annual  premium  for  a  joint-hfe  term  pohcy,  assuming 
that  it  is  to  be  used  with  a  select  mortahty  table.  Where  the 
term  is  short,  what  practical  formula  might  be  used  instead  ? 

Section  B  —  Paet  II 

1.  (a)  Prove  ^,  =  8(^^i  -  ^^0  -  (^^2  -  Z^a). 

d  ^^^' 

(6)  Prove  ^a^=  a^ifj^x  +  5)  -  1. 

2.  Indicate  clearly  by  means  of  a  skeleton  working  table  how  to 
apply  the  formula 

J^ujx  =  n \  .28^0  +  1.62w„  +  2.2w3n  +  1.62w6„  +  .56w6„  +  1.62w7,  \ 

to  find  the  value  of  d^Qr^\QQ,  explaining  each  step  in  the  com- 
putation. 
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3.  (a)  Show  that  by  a  mortahty  table  which  follows  Makeham's 

law,  Aj  =  —  log  sds-\-  (nx  +  log  s)d'x,  where  d'^  is  calculated 

1  c 

at  a  rate  of  interest  j,  such  that  ■;—, — .  =  -,    ,    •• 

(6)  Given  the  case  of  a  table  following  Makeham's  law,  show 
what  modifications  must  be  introduced  in  the  formula  for  the 
value  of  log  Ix+t  in  order  that  the  equation  may  apply  to  select 
tables  without  loss  of  the  property  of  uniform  seniority. 

4.  Given  the  approximate  formula 

express  ixy  in  terms  of  e^s/,  i^x  and  /jiy. 

5.  Describe,  discuss,  and  illustrate  by  formulas,  the  following 
methods  of  poHcy  valuation: 

(o)  Full  preliminary  term. 

(6)  Modified  preliminary  term  and  its  variations. 

(c)   Select  and  ultimate. 

6.  (a)  A  has  just  made  a  loan  to  B,  to  be  settled  by  a  single 
payment  at  the  end  of  m  years  of  the  principal  and  accumu- 
lated interest  compounded  annually.  A  term  insurance  with 
level  annual  premiums  has  been  obtained  on  B's  Ufe,  which 
will  just  cover  at  all  times  the  outstanding  principal  and 
accrued  interest.  Indicate,  prospectively,  the  poUcy's  reserve 
after  n  years,  partly  in  terms  of  values  based  on  a  special 
interest  rate  depending  on  the  loaning  rate  and  that  on  which 
the  premium  was  calculated, 

(6)  Prove  by  general  reasoning  that 

P    -  Pi-n 

7.  A  pohcy  for  a  term  of  n  years  is  granted  at  an  annual  premium 
to  (x),  with  the  option  of  continuance  at  the  end  of  the  term 
as  endowment  insurance,  maturing  at  age  {x-\-n-\-t),  on  pay- 
ment of  the  normal  yearly  premium  at  age  (x-\-n).  Find 
expressions  for  the  value  of  the  policy  on  a  select  basis,  at  the 
end  of  the  (n— 1)*^  year;  and  at  the  end  of  the  (n+l)*^  year, 
assuming  the  option  to  have  been  exercised. 
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8.  (a)  Show  that  if  accented  functions  are  from  mortality  table 
A  and  unaccented  functions  from  mortality  table  B,  the 
condition  that  the  two  tables  shall  produce  equivalent  pohcy 
values,  the  rate  of  interest  being  constant,  is  that 

(5'-g)(S-Vi)=  (P'-P)(l  +  f) 
where  S  is  the  sum  insured,  and  Vi  is  the  reserve  at  the  end 
of  the  policy  year. 
(&)  Interpret  this  formula  verbally. 

9.  Show  how  to  apply  a  given  sum,  B,  on  a  whole  life  policy 
issued  n  years  ago, 

(a)  So  as  to  limit  the  future  premiums. 

(6)  So  as  to  convert  it  into  an  endowment  insurance. 

10.  Investigate  for  limited  payment  life  and  for  endowment 
insurance,  the  conditions  under  which  the  reserve  liabihty 
under  the  proportionate  paid-up  policies  frequently  guaran- 
teed in  such  policies  exceeds  the  value  of  the  original  poHcy 
at  the  date  the  paid-up  policy  is  granted. 

11.  (a)  Derive  a  formula  for  the  mean  reserve  factor  for  valuation 
at  the  end  of  any  calendar  year,  of  a  group  of  whole  life  poli- 
cies issued  during  a  calendar  year  at  age  x  with  monthly 
premiums. 

(6)  Given  at  3|%,  n^x  =  .15165  and  P:.  =  .01991  find  the 
values  of  P^^-n  and  A^-n. 

12.  Two  partners  {x)  and  {y),  {x)  the  elder,  having  equal  shares 
in  the  business,  take  out  a  joint  life  policy  payable  to  the  firm. 
Indicate  by  formula,  with  your  reasons  therefor,  what  current 
adjustment,  if  any,  in  the  partnership  accounts  should  be 
made  as  to  the  premium  payments  as  they  come  due,  to  pre- 
serve equity  as  between  the  partners,  or  what  corresponding 
final  adjustment  in  case  the  partnership  be  dissolved,  and  the 
insurance  terminated. 

13.  (a)  Give  briefly  the  salient  features  of  an  attempt  made  in 
the  State  of  Massachusetts  to  overcome  some  of  the  so-called 
objections  to  industrial  insurance,  and  state  the  results. 

(6)  Mention  the  essential  provisions  found  in  modern  policies, 
and  show  how  they  have  been  developed  in  recent  years. 
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14.  (a)  An  agent  of  your  company  writes  stating  he  has  a  pros- 
pect who  is  interested  in  insurance  only,  who  desires  a  whole 
life  policy  issued  at  a  lower  cost  than  the  regular  whole  hfe 
pohcy  by  the  elimination  of  all  loan  and  non-forfeiture  values. 
Draft  a  letter  in  reply  to  be  shown  the  prospect. 

(6)  Draft  a  war  clause,  or  rider,  providing  for  the  payment 
of  a  specified  extra  premium  for  overseas  service,  granting  the 
privilege  of  service  at  home  without  extra,  and  providing  that 
in  default  of  the  payment  of  the  requisite  extra  within  a 
specified  time  the  policy  liability  is  restricted  to  a  specified 
proportion  of  the  face  of  the  contract. 

(c)  What  points  should  be  covered  in  a  pohcy  of  group  life 
insurance  ? 

15.  (a)  Derive  the  formula  at  age  x  for  the  annual  premium  pay- 
able to  age  y  under  an  n  year  endowment  pohcy,  for  a  dis- 
ability benefit  consisting  of  waiver  of  premium  and  payment 
of  a  yearly  annuity  of  K  until  the  death  of  the  insured  or 
maturity  of  the  policy  as  an  endowment.    Assume 

n>{y-x). 

(b)  Draft  a  policy  provision  for  such  a  benefit. 

16.  (a)  Define  a°  and  prove  the  following  relation;  a  single  table 
is  assumed  in  which  r^  is  taken  as  zero  at  y  and  all  subsequent 
ages:  Z"  I 

K  =  \  +  ya  (a.  -  a*)  =  1^  (a,  -  4)  +  a' . 

X  X 

(6)  On  the  above  assumption  as  to  the  basic  table  show 

N""  —  D"  -a*       D, 
a<ii  =     "    ^   ^ ?  =  ii^Ca   -  a')  -  (a""  -  a»V 
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EXAMINATION   FOR  ADMISSION   AS   FELLOW 
Part  I 

1.  Describe  a  practical  method  by  which  a  company  may  deter- 
mine approximately  at  what  ages  and  under  what  plans  of 
insurance  it  is  experiencing  from  year  to  year  a  low  or  a  high 
rate  of  mortaHty  as  compared  with  the  M.  A.  Select  Table  or 
other  chosen  select  table  of  reference. 

2.  (a)  Design  the  perforated  cards  necessary  and  suitable  for 
use  in  deriving  the  mortahty  experience  of  a  large  company. 
(6)  In  an  investigation  of  the  mortality  by  amount  and  plan 
of  insurance,  how  would  you  treat : 

(i)  Increases  and  decreases  in  amount  ? 

(n)  Changes  of  plan  as  at  old  date  ? 

(in)  Changes  of  plan  as  at  new  date  ? 

(iv)  Continuous  Instalment  Pohcies  ? 

3.  (a)  Sketch  the  development  of  graduation  methods,  mention- 
ing five  general  methods  which  are  employed  and  stating  for 
each  method  one  experience  to  which  such  method  has  been 
appHed. 

(6)  Indicate  the  advantages  and  disadvantages  of  each  of 
the  five  graduation  methods  just  referred  to  and  state  with 
reasons  which  methods  you  would  use  for: 

(i)      Sickness  tables. 

(ii)     Experience  with  meagre  data. 

(m)    Female  life  experience. 

(iv)     Very  young  and  very  old  ages. 

4.  Give  a  brief  description  of  the  methods  of  construction  and 
graduation  of  one  of  the  following : 

(i)      Enghsh  Life  Tables,  Nos.  7  and  8. 
(ii)     The  1910  Life  Tables  recently  constructed  by  the 
United  States  Census  Bureau. 

5.  Give  a  concise  account  of  construction  of  the  Manchester 
Unity  Mortahty  and  Morbidity  Tables  (1893-97),  particu- 
larly with  respect  to  the  data  from  which  they  were  prepared, 
the  method  of  compilation  and  method  of  graduation. 

14 
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6.  (a)  Sketch  briefly  the  history  and  development  of  American 
disability  tables  with  reference  to  the  rate  of  total  permanent 
disabihty  and  the  rate  of  mortahty  among  the  totally  and 
permanently  disabled. 

(6)  Discuss  the  pecuhar  features  of  such  disability  and 
mortaUty  tables. 

7.  Discuss  the  desirabihty  and  practicability  of  attempting  to 
standardize  the  methods  of  selection  of  risks  by  Ufe  insurance 
companies. 

8.  What  does  a  study  of  the  Build  Tables  of  the  Medico-Actu- 
arial Investigation  disclose  in  regard  to  the  following: 

(i)  The  relation  between  the  rates  of  actual  and  ex- 
pected mortahty  at  young  ages  when  taken  from 
the  male  table  showing  such  ratios  for  (1)  varia- 
tion in  pounds  independent  of  height,  (2)  variation 
in  percentages  of  over  and  underweight  independent 
of  height,  (3)  variation  in  pounds  for  short  men  ? 

(ii)  The  relative  percentages  of  normal  mortahty  for 
underweights  and  overweights  for  the  various  age 
groups,  and  the  effects  of  height  on  these  percent- 
ages. 

(in)  The  effect  of  selection  on  overweights  at  the  older 
ages  of  entry  as  compared  with  the  middle  ages  of 
entry. 

(iv)  The  effect  on  the  percentages  of  normal  mortality 
in  the  Build  Table,  of  grouping  together  the  data 
covering  a  series  of  years,  by  attained  age  regard- 
less of  duration.  Suggest  a  method  of  overcoming 
this  effect. 

9.  (a)  State  the  theoretical  and  practical  reasons  for  and  against 
issuing,  to  "super-standard"  risks,  poHcies  at  lower  rates  than 
those  charged  for  standard  risks.  Name  two  occupations 
which  might  be  considered  "  super-standard." 

(6)  If  a  hfe  insurance  company  should  incorporate  a  total 
and  permanent  disabihty  clause  in  its  hfe  pohcies,  from  what 
classes  of  risks  and  plans  of  insurance  would  you  recommend 
that  the  clause  be  ehminated  ? 
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10.  Assuming  the  executive  officers  of  a  company  came  to  feel 
that  if  annuity  rates  could  be  so  lowered  as  to  show  a  better 
return  as  an  investment  a  less  select  body  of  lives  could  be 
secured,  and  directed  you  to  prepare  a  set  of  rates  for  their 
consideration,  what  rates  of  mortality  and  interest  would  you 
use  and  what  rate  of  commission  would  you  recommend  ? 
Note  briefly  any  points  you  would  call  attention  to  in  your 
report. 

11.  (a)  In  the  case  of  a  large  stock  company,  issuing  non-partici- 
pating pohcies  only,  what  information  would  you  require  in 
order  to  make  a  comprehensive  report  recommending  the 
continuance  or  the  revision  of  its  premiums  ? 

(6)  What  rates  of  mortality  and  interest  would  you  use  to 
test  the  suitability  of  the  non-participating  rates  of  a  small 
stock  company  ?  Give  the  formula  you  would  use  for  com- 
puting the  gross  premiums.  How  would  you  determine  the 
values  of  the  constants,  if  any,  in  the  formula  ?  Give  reasons 
for  your  answers. 

12.  What  tables  of  mortahty  and  interest  bases  would  you  use  in 
computing  the  office  premiiuns  for  the  following  contracts,  and 
how  would  you  load  the  premiums  ? 

(i)  Annual  premium  survivorship  assurance  without 
participation. 

To  what  point  should  particular  attention  be  given 
in  fixing  these  rates  ? 

(m)  Children's  endowments  both  with  and  without 
return  of  premium  in  case  of  death,  without  partici- 
pation. 

(iii)  Ordinary  Hfe  contract  for  use  in  the  tropics  pro- 
viding for  annual  participation. 

(iv)     Joint  term  insurance  contract. 

13.  (a)  A  company  values  its  insurance  contracts  on  the  American 
3|%  basis,  whereas  certain  of  its  policies  guarantee  the  full 
3%  reserve  as  a  surrender  value  from  the  tenth  year  on. 
Show  explicitly  how  you  would  treat,  in  the  valuation,  con- 
tracts with  more  than  ten  years  and  also  those  with  less  than 
ten  years  duration. 
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(6)  A  non-participating  company  values  its  bonds  upon  the 
amortized  basis,  the  rates  of  interest  used  as  a  basis  for  the 
amortization  being  considerably  greater  than  the  rate  used  in 
valuing  the  policy  liabilities.  Discuss  the  feasibility  and 
advisabilitj'-  of  deducting  from  the  reserves  the  difference,  or 
any  portion  of  the  difference,  between  the  amortized  values 
of  the  bonds  on  the  original  rate  of  yield  and  on  the  valuation 
interest  rate. 

14.  (a)  Mention  several  different  methods  of  group  valuation. 
Compare  their  advantages. 

(&)  Under  what,  if  any,  circumstances  would  you  consider  a 
valuation  on  a  gross  premium  basis  useful  ?  What  other  ha- 
bihty  items  would  this  require  to  be  placed  in  the  balance 
sheet  ?  How  would  you  proceed  to  make  such  a  valuation 
and  compute  the  other  items  ? 

15.  Under  what  circumstances  and  upon  what  terms  and  condi- 
tions would  you  make  the  following  changes  ? 

(a)  From  a  joint  ordinary  hfe  annual  dividend  contract  four 
years  in  force  and  on  two  lives  to  two  single  ordinary  hfe 
contracts  each  for  the  same  amount  as  the  original  policy  ? 

(b)  From  a  deferred  dividend  endowment  contract  with  a 
twenty  year  period,  ten  years  in  force,  with  a  maximum  loan, 
to  an  ordinary  hfe  annual  dividend  poHcy  for  the  same  amount 
of  insurance  ? 

(c)  From  a  ten  year  non-participating  term  poHcy  to : 

(i)      An  ordinary  life  policy  with  same  register  date? 
(ii)     A  fifteen  year  endowment  assurance  with  current 
register  date? 

16.  What  automatic  non-forfeiture  provision  would  you  recom- 
mend be  incorporated  in  the  pohcies  of  an  American  hfe 
insurance  company  ?  If  you  would  recommend  different 
provisions  according  to  the  size  of  the  company,  plan  of  in- 
surance or  other  circumstances,  indicate  the  differences  and 
your  reasons  therefor.  What  other  non-forfeiture  provisions 
are  in  use  in  the  United  States  and  Canada  ?  What  are  the 
advantages  and  disadvantages  of  each  type  ? 
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Pakt  II 

1.  The  charter  of  a  stock  life  insurance  company  contains  the 
provision  that  the  stockholders  shall  receive  all  the  profits  of 
the  non-participating  business  of  the  company.  The  company 
has  done  both  participating  and  non-participating  business, 
but  is  now  giving  up  the  non-participating  business  and  desires 
to  distribute  the  profits  on  such  business  to  the  stockholders. 
The  records  of  the  two  classes  of  business  have  not  been  kept 
entirely  separate  in  the  past.  Outhne  the  general  lines  along 
which  you  would  proceed  to  determine  the  profits  to  the 
stockholders  from  the  non-participating  business. 

2.  State  the  contribution  formula  as  originally  presented.  Why 
is  it  necessary  to  modify  it  for  modern  practical  use  ?  What 
are  the  general  principles  underlying  the  more  common 
modifications  ? 

3.  How  would  you  determine  at  any  specific  time  the  aggregate 
amount  of  the  outstanding  deficit,  if  any,  under  recently 
issued  policies  providing  for  annual  dividends  commencing 
at  the  end  of  the  first  year,  arising  from  the  fact  that  the 
general  surplus  funds  of  the  company  were  temporarily  drawn 
upon  to  help  pay  the  initial  expenses  of  the  new  business  ? 

4.  It  is  claimed  that  there  are  certain  theoretical  objections  to 
the  amortization  method  of  valuing  securities  as  now  usually 
employed,  and  to  meet  these  it  is  proposed  to  value  all  the 
company's  holdings  at  the  same  rate,  determining  the  rate 
from  a  study  of  earnings  of  the  recent  past.  Discuss  the 
proposal. 

5.  Outline  briefly  how  you  recommend  ascertaining  and  deter- 
mining the  following  items  for  the  gain  and  loss  exhibit : 

(i)      Net  premiums  corresponding  to  gross  premiums  of 

the  year. 
(m)     Interest  required  to  maintain  reserve, 
(m)    Expected  mortality  on  net  amount  at  risk. 

6.  If  you  were  required  to  investigate  the  safety  or  security 
underlying  a  certain  series  of  railroad  mortgage  bonds,  what 
information  would  you  endeavor  to  obtain  and  what  process 
would  you  follow  as  a  test  of  the  security  of  the  bonds  ? 
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7.  What  principles  have  been  followed  in  American  legislation 
(i.  e.  of  United  States  or  Canada)  respecting  investments  of 
life  insurance  companies  ?  Are  they  sound  ?  If  not,  show 
wherein  they  are  unsound  ?  Illustrate  by  discussing  the  legis- 
lation of  one  or  more  states  or  provinces. 

8.  (a)  Explain  clearly  with  illustrations  the  advantage  to  a 
corporation  of  employing  borrowed  capital  in  financing  its 
business,  mentioning  the  various  financial  processes  or  in- 
struments employed  in  obtaining  capital  with  the  uses  and 
limitations  of  each  such  instrument. 

(6)  What  specific  instruments  would  you  recommend,  and 
why,  in  order  to  obtain  the  necessary  capital  to  finance  the 
following: 

(i)      A  corporation  manufacturing  articles  for  which  the 

demand  varies  greatly  from  year  to  year, 
(n)     A  railroad  with  large  freight  and  passenger  traffic 

and  embracing  a  large  section  of  the  country, 
(m)    A  corporation  with  a  large  up-to-date  plant  and 
considerable  real  estate  in  a  prosperous  city,  and 
manufacturing  a  staple  article  by  the  use  of  stand- 
ard types  of  machinery. 

9.  Contrast  the  Canadian  and  American  Banking  Systems. 

10.  After  the  issue  of  a  life  insurance  pohcy  a  statute  is  passed 
requiring  that  all  pohcies  issued  after  a  given  date  must  con- 
tain a  certain  provision.  Subsequent  to  this  date  the  policy 
lapses  and  is  reinstated.  Discuss  the  contention  that  such 
reinstatement  automatically  reads  the  specified  provision 
into  the  pohcy,  citing  any  decisions  with  which  you  may  be 
famihar. 

11.  Answer  one  of  the  following,  a  or  b. 

(a)  What  stand  have  the  courts  in  the  United  States  taken  in 
general  as  to  the  rights  of  a  policyholder  to  an  accounting  to 
determine  what  should  be  the  amount  of  his  dividend  ?  Cite 
two  decisions  supporting  your  view,  and  mention  a  decision, 
if  there  has  been  such,  controverting  this  stand. 
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(6)  What  beneficiaries  are  included  in  the  class  of  "  Preferred 
Beneficiaries  "  under  the  Ontario  Insurance  Act  ?  What  are 
the  rights  of  a  preferred  beneficiary  (i)  when  insured  is  in- 
solvent; or  where  the  insured  wishes  to  (m)  surrender  poHcy 
for  paid-up  insurance  (m)  obtain  a  pohcy  loan,  (iv)  draw 
the  bonus  in  cash,  (v)  cause  pohcy  to  revert  to  insured's 
estate  ?  Upon  the  death  of  a  preferred  beneficiary  to  whom 
does  share  revert  ? 

12.  A  corporation  wishes  to  determine  the  outstanding  or  accrued 
habihty  under  its  compulsory  pension  scheme,  one  of  the 
benefits  under  wliich  provides  for  the  payment  upon  death 
after  disablement,  where  such  disablement  occurred  prior  to 
age  65,  of  an  annuity-certain  for  five  years,  the  amount  of 
the  annuity  being  1%  of  the  final  salary  multiplied  by  years 
of  active  service : 

(i)  Deduce  a  formula  for  the  present  value  of  the  bene- 
fit at  death  after  disablement,  due  to  past  service. 

(«■)  Show  how  you  would  determine  the  standard 
salary  scale  assuming  that  the  record  of  salary  paid 
to  each  employee  during  the  past  twenty  years  was 
available. 

13.  A  certain  state  proposes  to  estabhsh  a  system  of  pensions  for 
school  teachers,  under  which  the  expense  is  to  be  borne  partly 
by  the  individual  and  partly  by  the  state.  Would  you  recom- 
mend that  it  be  made  compulsory  for: 

(i)      Teachers  now  in  the  service  ? 
(w)     Teachers  entering  the  service  after  the  enactment 
of  the  law  ? 

How  would  you  treat  teachers  who  have  ahnost  reached  the 
usual  age  for  retirement  ?  What  provision  would  you  make 
for  those  who  die  or  withdraw  from  the  service  before  reach- 
ing the  pension  age  ?  How  would  you  determine  the  probable 
cost  to  the  state  ?  What  tables  would  you  use  in  your  cal- 
culations ? 

14.  Contrast  the  problem  of  calculating  premiums  for  hfe  insur- 
ance with  that  of  determining  rates  for  other  fines  of  insur- 
ance such  as  fire  insurance,  personal  accident  insurance, 
marine  insurance,  workmen's  compensation,  etc. 
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15.  How  would  you  determine  the  sum  which  a  company  should 
pay  to  an  agent  as  the  commuted  value  of  his  guaranteed 
renewal  commissions  ?  What  practical  considerations  would 
influence  your  judgment  ? 

16.  Outline  the  different  forms  of  taxation  to  which  stock  and 
mutual  life  insurance  companies  are  subject  and  indicate 
which  forms  you  consider  most  equitable  and  why. 
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OCTOBER  25TH  AND  26TH,  1917. 


Address  of  the  President,  Arthur  Hunter. 

As  I  am  presenting  a  paper  on  "  Sickness,  Accident  and  Death 
Benefits  to  Employees,"  a  few  remarks  are  all  that  should  be  ex- 
pected of  me  at  this  time.  Last  night  while  musing  on  the  power 
of  a  nation  acting  together  to  attain  a  desired  end,  I  recalled  some 
of  Kipling's  lines  about  the  wolf  pack: 

"For  the  strength  of  the  Pack  is  the  Wolf 
And  the  strength  of  the  Wolf  is  the  Pack. 

Now  these  are  the  Laws  of  the  Jungle 
And  many  and  mighty  are  they. 
But  the  head  and  the  hoof  of  the  Law 
And  the  haunch  and  the  hump  is — ^Obey. " 

That  is  all  very  well  for  the  woK.  The  same  thing  also  belongs 
to  the  past  history  of  the  human  race  and  must  generally  be 
adopted  by  ourselves  during  the  present  war.  Such  blind  obe- 
dience as  the  people  have  in  the  past  given  to  authority  I  do  not 
believe  will  continue  after  this  war  is  over,  although  it  must  neces- 
sarily exist  in  a  military  organization.  Mere  obedience,  expressed 
in  the  phrase  which  used  to  be  quoted  so  often,  "  My  country,  right 
or  wrong,"  is  something  that  should  pass  into  disuse.  It  seems  to 
me  that  the  coming  obedience  and  the  coming  loyalty  must  not  be 
based  on  tradition,  on  blind  impulse  or  emotion  but  on  reason. 
This  is  essential  if  we  accept  the  opinion  of  Professor  Joseph  Jas- 
trow  that  loyalties,  the  result  of  the  strength  and  directions  of 
men's  convictions,  "  furnish  the  decisive  motive  power  of  the  world's 
energies."  With  a  thoroughly  intelligent  loyalty  to  our  country 
15  219 
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we  shall  have  a  population  on  a  higher  plane  both  materially  and 
spiritually. 

There  is  little  necessity  now  for  talking  about  the  progress  of  the 
war.  It  seems  to  all  of  us  that  we  know  what  the  end  is  to  be.  It 
is  unfortunate  that  our  country  did  not  act  on  the  maxim  "In 
time  of  peace  prepare  for  war,"  but  I  trust  that  we  shall  begin 
acting  on  the  still  better  maxim  "In  time  of  war  prepare  for  re- 
construction/*' because  the  reconstruction  after  this  war  will  be 
more  tremendous  in  its  nature  and  results  than  anything  that  has 
ever  happened  in  the  history  of  the  world.  If  one  reads  the  het- 
erodox papers  (and  they  are  very  well  worth  reading)  it  will  be 
found  that  they  are  discussing  at  great  length  three  general  topics 
concerned  in  reconstruction. 

1.  One  set  believes  that  after  the  war  government  ownership 
must  come  of  all  public  utilities,  of  all  the  mines,  of  the  great' 
organs  of  distribution,  and  some  writers  go  much  further  even  than 
this  in  their  idea  of  the  coming  extension  of  government  owner- 
ship. There  is  of  course  a  great  deal  to  be  said  on  both  sides  of 
this  question,  and  it  is  well  worth  while  for  us  all  to  know  what  is 
being  said  on  the  heterodox  side. 

2.  Another  thought  which  is  appearing  in  public  prints  of 
various  shades  is  the  idea  that  the  capitalist  shall  no  longer  dom- 
inate, but  that  neither  shall  labor  dominate  as  it  seems  to  have 
done  in  some  instances ;  but  that  hereafter  all  great  industries  shall 
be  under  the  joint  control  of  three  groups — first  the  capitalist, 
second  the  working  force,  and  third  the  government.  The  govern- 
ment of  course  represents  the  people  as  consumers,  the  theory  being 
that  if  labor  and  capital  were  in  joint  control  it  would  be  easy  for 
them  to  make  excessive  profits  for  capital  and  unduly  high  wages 
for  labor  at  the  expense  of  the  consumer.  This  idea  seems  already 
to  be  coming  into  practical  use.  Eecently  the  United  States  govern- 
ment made  a  contract  with  the  American  International  Shipbuild- 
ing Corporation  for  the  construction  of  fifty  vessels  under  which 
the  shipbuilding  company  receives  a  small  fixed  percentage  of  profit, 
and  the  balance  of  the  profits,  based  upon  an  estimated  cost,  is  to 
be  divided  into  three  portions ;  one  to  capital,  another  to  the  work- 
ing forces,  and  the  third  to  the  government.  This  strikes  me  as 
one  of  the  most  significant  events  that  these  times  have  brought, 
as  it  is  a  serious  attempt  to  get  the  three  parties  in  interest  to  agree 
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upon  such  an  arrangement  that  all  will  be  induced  to  do  their  best 
to  keep  the  cost  of  production  down.* 

3.  Still  another  plan  which  the  heterodox  papers  are  beginning 
to  air  is  the  one  which  is  nowadays  called  Guild  Socialism.  This 
theory  is  that  the  Labor  Union  of  each  particular  great  industry 
will  eventually  have  complete  control  of  the  administration  of  that 
industry.  For  example,  in  England,  where  this  idea  is  coming 
into  vogue,  the  postal  employees  are  joined  in  a  union  and  are  look- 
ing forward  to  the  time  when  they  will  control  and  carry  on  the 
postal  service  in  England  as  a  co-operative  concern,  subject  to  a 
certain  general  supervision  on  the  part  of  the  government.  I 
question  whether  just  such  a  revolutionary  change  will  take  place, 
but  it  is  imperative  that  we  should  know  what  these  ideas  are  and 
what  can  be  said  in  their  favor  as  well  as  against  them. 

At  any  rate,  this  appears  certain — that  the  new  tendency  of 
legislation  to  become  constructive  must  come  more  and  more  to  the 
fore.  In  the  past,  especially  in  this  country,  the  economic  legis- 
lation has  been  restrictive.  Its  aims  have  been  to  keep  down  the 
prices,  to  limit  the  power  of  corporations,  and  to  prevent  them 
from  setting  up  monopolies.  But  now  and  in  the  future,  as  a  re- 
sult of  the  active  and  constructive  part  beginning  to  be  played  by 
the  government  in  production  and  distribution,  it  is  reasonable  to 
expect  that  governmental  action  hereafter  will  not  be  mere  restric- 
tion. The  government  will  undertake  to  do  things  instead  of  merely 
saying  what  corporations  shall  not  do. 

As  you  will  see,  all  this  is  the  merest  outline.  I  have  not  at- 
tempted to  amplify  any  of  these  vital  ideas,  but  merely  to  mention 

*  A  few  days  after  this  address  was  made  a  suggestion  on  similar  lines 
was  given  to  the  Interstate  Commerce  Commission  by  Frank  A.  Vanderlip, 
President  of  the  National  City  Bank  of  New  York,  as  follows: 

' '  I  would  suggest,  and  I  want  to  say  in  doing  so  that  it  is  a  mere  sugges- 
tion, that  the  country  be  formed  into  districts  as  under  the  Federal  Eeserve 
banking  system.  Upon  the  central  board  I  would  put  representatives  of 
the  government,  members  of  the  Interstate  Commerce  Commission,  repre- 
sentatives of  labor  and  representatives  of  the  public,  the  investor.  Such 
a  commission  or  board  could  decide  when  freight  rates  could  be  increased 
and  also  have  a  say  as  to  wage  increases,  and  it  also  could  decide  when 
combinations  might  be  formed  of  the  carriers. ' ' 

Here  is  a  form  of  control  heretofore  thought  of  only  by  radicals.  The 
stockholders,  until  lately  supreme  owners  of  the  railroads,  are  now  asked 
by  a  great  banker  to  take  their  place  as  co-equal  in  the  management  with 
the  railroad  workers  and  with  the  people  at  large. 
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the  main  thought  in  each  case.  A  great  point  is  this — that  this 
country  must  be  led  aright  through  the  difficult  time  of  recon- 
struction that  lies  ahead  of  it,  and  if  men  of  intelligence  will  take 
the  time  to  think  these  things  out  and  discuss  them  frankly,  it  is 
more  likely  that  progress  will  be  made  along  sound  lines. 

The  foregoing  ideas  should  not  be  summarily  dismissed  on  the 
ground  that  they  are  socialistic  or  communistic — else  we  shall  not 
be  aware  of  the  fundamental  changes  going  on  in  many  lands.  The 
man  who  watches  the  stream  of  life  passing  by,  criticizing  all 
efforts  towards  a  change  in  underlying  conditions,  and  resenting 
new  ideas  does  not  have  his  full  measure  of  life.  He  who  wants 
to  keep  his  mind  young,  even  if  his  body  must  grow  old,  has  to 
keep  himself  in  such  a  frame  of  mind  that  no  matter  what  kind  of 
novel  suggestion  or  idea  is  put  before  him  he  will  give  it  con- 
sideration and  real  thought.  Take  an  extreme  illustration  in  the 
experience  of  insurance  men.  An  acquaintance  may  say  that  gov- 
ernment insurance  is  coming  soon;  very  likely  the  way  he  says  it 
shows  that  he  knows  nothing  about  government  insurance,  and 
such  ignorance  makes  us  annoyed.  But  that  does  no  good  to  either 
party  to  the  discussion  and  reflects  no  credit  on  the  actuary.  He 
should  rather  think  the  matter  out  calmly  and  clearly,  then  try  to 
show  the  other  person  that  the  insurance  companies  are  awake  to 
the  primary  value  of  insurance  as  a  social  and  public  need,  and,  if 
it  can  be  shown  that  the  government  can  meet  the  need  better  than 
the  companies  can,  they  will  not  stand  in  the  way.  This  idea  of 
broadmindedness  may  be  best  conveyed  by  the  following  quotation : 

"  There  are  few  harder  things  in  this  world  than  to  preserve  a 
genuinely  receptive  frame  of  mind,  and  to  hold  the  judgment  in 
suspense  when  we  are  brought  face  to  face  with  the  unexpected. 
There  are  so  many  assumptions  we  all  make  and  so  many  canons  of 
criticism  we  have  habitually  accepted  that  are  not  easily  laid  aside 
even  temporarily." 

That  quotation  was  first  used  by  me  at  a  dinner  of  the  Actuarial 
Society  during  the  insurance  investigations  of  1905,  with  the 
thought  that  the  actuaries  should  face  the  proposed  legislation  with 
a  clear  judgment,  upholding  that  which  was  right,  although  novel, 
and  condemning  that  which  was  destructive.  At  the  same  time  I 
pointed  out  the  danger  of  believing  that  good  suggestions  could 
come  only  from  those  who  had  been  trained  in  their  particular 
profession,  and  of  considering  that  criticism  by  outsiders  should 
not  be  heeded. 
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Before  concluding  my  remarks  I  should  like  to  say  a  few  words 
on  a  different  and  more  personal  subject.  During  this  week  has 
occurred  a  momentous  anniversary  for  me — the  25th  anniversary 
of  my  leaving  Scotland.  I  hope  the  older  men  will  bear  with  me 
while  I  give  a  few  of  the  results  of  that  experience  with  special  ref- 
erence to  this  Society. 

In  the  first  place,  let  me  say  that  I  came  to  this  country  with  a 
reasonable  knowledge  of  my  profession  after  the  thorough,  if  hard 
training,  which  the  actuaries  of  my  generation  received;  I  had  no 
influential  friends.  Looking  back  I  wonder  whence  came  the  faith 
which  brought  me  here,  but  now  I  know  that  any  man  who  haS 
knowledge  and  training  and  a  faith  in  himself,  not  a  conceit,  is 
bound  to  succeed  in  this  country.  If  I  were  to  do  it  over  again  I 
would  come  to  this  country  joyfully  instead  of  with  apprehension. 
I  can  say  it  with  the  utmost  honesty  that  there  is  no  country  where 
a  man  can  get  along  better  and  easier,  where  he  is  treated  more 
friendly  and  where  his  advancement  does  not  depend  on  ancestry 
or  age. 

Looking  back  over  the  twenty-five  years,  and  considering  what 
has  been  attained  by  this  and  that  man  in  this  Society,  I  have  been 
struck  by  the  fact  that  the  unselfish  acts  have  usually  been  the  most 
richly  rewarded.  The  outstanding  example  of  one  who  acted  from 
unselfish  motives  with  regard  to  this  Society  was  Mr.  McClintock. 
I  had  the  privilege  of  seeing  a  great  deal  of  him  during  the  first 
two  years  of  my  connection  as  Secretary  of  this  Society,  and  never 
once  did  I  see  him  take  any  other  position  than  what  was  best  for 
the  Society  which  honored  him  so  highly.  Acting  on  the  same 
principle,  and  to  take  one  example  of  such  action,  some  of  us  have 
found  a  joy  in  helping  the  young  men  to  pass  their  examinations 
when  they  had  practically  decided  that  they  couldn't  get  through 
or  that  they  were  too  busy ;  and  let  me  say  that  the  letter  of  heart- 
felt thanks  which  comes  from  such  a  man,  who  has  been  induced 
to  make  a  final  effort,  is  a  rich  reward  for  the  amount  of  work 
done  by  the  older  man.  I  want  thus  to  put  strongly  in  the  minds 
of  the  young  men  this  fact,  that,  after  all,  unselfish  activity  in  the 
interest  of  this  Society  is  the  finest  for  the  individual  and  the 
most  helpful  all  around,  to  him  who  helps  as  well  as  to  him  who  is 
helped. 

Eight  in  this  line  is  the  pride  of  achievement  which  adds  to  the 
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joy  of  living,  the  recollection  of  which  made  Stevenson  say:  "I 
have  known  pleasure,  for  I  have  done  good  work."  Not  necessarily 
does  this  involve  anything  prominent,  such  as  a  leading  paper  for 
the  Society,  or  something  done  for  the  community  which  is  noticed 
by  the  newspapers.  There  is  just  as  much  satisfaction  from  quiet 
work,  unknown  or  little  known  outside.  The  young  actuary,  con- 
nected with  a  weak  company  making  its  precarious  way,  may  have 
times  of  overwhelming  temptation,  temptation  to  do  what  seems 
expedient,  when  principle  should  govern ;  and  I  feel  that  the  young 
man  who  stands  out  against  this  pressure  and  persists  in  pointing 
out  the  way  of  honor  and  equity  is  as  fully  entitled  to  the  feeling 
of  achievement  as  older  men  who  are  doing  more  public  work. 

Another  thought  may  te  of  use  to  the  younger  members  involv- 
ing allusion  to  a  certain  change  in  my  own  point  of  view.  A  re- 
view of  the  mottoes  suggested  by  various  members  of  the  Society 
at  its  inception  shows  that  the  majority  considered  the  experience 
of  the  past  the  best  guide  for  the  future,  but  the  motto  finally 
selected  puts  logic  as  the  mainstay  of  the  actuary.  My  point  of 
view  a  number  of  years  ago  would  probably  have  agreed  with  that 
indicated  by  those  who  suggested  mottoes,  but  now  it  seems  to  me 
that  the  experience  of  the  past  is  only  one  of  the  guides  for  the 
future;  that  logic  and  reason  must  be  applied  to  present-day  con- 
ditions, but  that  a  successful  actuary  must  have  another  function 
also,  namely,  the  ability  to  project  his  mind  into  the  futurie.  I 
hesitate  to  use  the  word  "  imagination,"  as  it  is  so  often  misinter- 
preted as  fancy.  I  have  in  mind  the  quality  which  enables  the 
engineer  to  see  the  great  bridge  before  any  part  of  the  design  is 
put  on  paper,  or  the  dream  of  the  architect  of  what  will  be  produced 
from  the  materials  shaped  as  he  wills  them  to  be. 

As  a  part  of  achievement  the  young  man  should  look  forward  to 
doing  work  for  the  Society,  and  to  bearing  a  share  of  its  burden. 
He  can  better  appreciate  the  difficulties  if  he  is  helping  to  solve  its 
problems  than  by  using  his  "hindsight"  in  criticism.  The  man 
who  believes  he  cannot  achieve  anything  in  the  Society  because  he 
cannot  get  the  attention  of  the  influential  members  is  making  a 
great  mistake.  It  is  only  necessary  to  consider  our  history  to  see 
that  the  men  of  prominence  in  our  ranks  have  been  the  workers 
and  that  they  gladly  welcomed  to  their  ranks  any  one  who  proved 
his  worth.  There  is  no  such  thing  as  a  "ring  in  control"  in  the 
political  sense — a  group  of  men  without  responsibility  who  obtain 
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advantages  without  earning  it.  Emphatically  no.  The  men  who 
seem  to  have  most  influence  in  the  councils  gradually  change,  the 
more  energetic  and  able  of  the  younger  generation  taking  the  place 
of  those  who  by  reason  of  age  or  increased  managerial  duties  wish 
to  lay  down  their  task.  Any  one  with  the  requisite  ability,  in- 
tegrity and  personality  can  look  forward  to  occupying  any  office  in 
the  gift  of  the  Society,  irrespective  of  the  size  of  the  company  with 
which  he  is  connected. 

One  of  the  greatest  joys  in  my  life  has  been  in  the  friendships 
which  have  endured  for  many  years  with  members  of  this  Society, 
and  I  am  very  glad  to  see  that  the  generation  coming  to  the  front 
now,  the  third  generation  in  the  Society,  is  forming  similar  friend- 
ships, not  allowing  business  differences  to  come  between  them. 
Our  generation  can  feel  satisfied  that  the  work  will  be  carried  for- 
ward by  these  men  as  well,  if  not  better,  than  we  have  been  able 
to  do  it. 
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The  Wae  Revenue  Act  of  October  3,  1917,  as  it 
Aefects  Life  Insurance  Companies. 


BY 
EDWARD    E.    RHODES. 


The  Act  entitled  "An  Act  to  Provide  Eevenue  to  Defray  War 
Expenses  and  for  Other  Purposes,"  approved  October  3,  1917, 
contains  thirteen  titles,  seven  of  which  concern  life  insurance  com- 
panies, namely.  Title  I,  dealing  with  a  war  income  tax;  Title  II, 
dealing  with  a  war  excess  profits  tax;  Title  V,  dealing  with  a  war 
tax  on  facilities  furnished  by  public  utilities  and  insurance;  Title 
VIII,  dealing  with  war  stamp  taxes ;  Title  X,  dealing  with  admin- 
istrative provisions;  Title  XI,  dealing  with  postal  rates;  and  Title 
XII,  dealing  with  income  tax  amendments. 

Titles  I  and  XII  will  be  considered  together. 

Titles  I  and  XII.     War  Income  Tax^  and  Income  Tax 

Amendments, 

Section  4  imposes  a  tax  of  4  per  cent,  in  addition  to  the  tax  of 
2  per  cent,  imposed  by  subdivision  (a)  of  section  10  of  the  Act  of 
September  8,  1916.  The  additional  tax  is  to  be  computed  and 
paid  in  the  same  manner  as  the  original  tax,  except  that  for  the 
purpose  of  the  additional  tax  the  income  shall  be  credited  with  the 
amount  received  as  dividends  upon  the  stock,  or  from  the  net 
earnings  of  any  other  corporation,  joint  stock  company  or  associa- 
tion, or  insurance  company,  which  is  taxable  upon  its  net  income. 

The  following  amendments  are  to  the  Act  of  September  8th, 
1916,  as  amended  March  3,  1917. 

Section  1204  repeals  subdivision  (d)  of  section  8,  which  re- 
quired those  having  the  control,  receipt,  disposal  or  payment  of 
fixed  or  determinable  annual  or  periodical  gains,  profits  and  in- 
come of  individuals  subject  to  tax,  to  deduct  and  withhold  from 
the  payment  an  amount  equivalent  to  the  normal  tax. 

Section  1205  amends  subdivision  (b)  of  section  9  so  that  the 
provisions  requiring  payment  of  the  tax  at  the  source  apply  only 
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to  the  income  of  non-resident  alien  individuals.  This  is  also  cov- 
ered by  an  amendment  to  subdivision  (g)  of  section  9. 

Subdivisions  (d)  and  (e)  of  section  9,  dealing  with  the  deduc- 
tion of  the  tax  at  the  source,  are  repealed. 

Section  1206  amends  the  iirst  paragraph  of  section  10,  which 
deals  with  the  income  tax  on  corporations,  by  striking  out  the 
proviso  at  the  end  thereof.  In  this  connection  the  reader  is  re- 
ferred to  section  31,  added  by  section  1211  of  the  new  Act. 

Section  10  is  further  amended  by  adding  a  new  subdivision  (b), 
which  imposes  an  additional  tax  of  10  per  cent,  upon  the  amount 
of  total  net  income  remaining  undistributed  six  months  after  the 
end  of  each  calendar  or  fiscal  year.  For  this  purpose  the  net  in- 
come is  ascertained  as  provided  in  subdivision  (a)  of  section  10, 
but  not  including  the  amount  of  any  Federal  income  taxes  paid 
within  the  year.  This  tax  does  not  apply  to  that  portion  of  the 
undistributed  net  income  which  is  actually  invested  and  employed 
in  the  business,  or  is  retained  for  employment  in  the  reasonable 
requirements  of  the  business,  or  is  invested  in  obligations  of  the 
United  States  issued  after  September  1,  1917,  That  it  is  invested 
in  the  business  is  easily  a  matter  of  proof,  and  it  cannot  be  invested 
without  also  being  employed.  That  it  is  needed  for  the  reasonable 
requirements  of  the  business  is  shown  by  the  fact  that  the  main- 
tenance of  a  contingency  reserve  is  expressly  authorized  by  the 
laws  of  several  States,  and  that  in  the  absence  of  such  laws  all 
Insurance  Commissioners  have  recognized  the  propriety  of  its 
maintenance.  Under  present  conditions  no  contingency  reserve 
which  any  life  insurance  company  may  be  able  to  maintain  will  be 
in  excess  of  the  reasonable  requirements  of  the  business.  In  the 
first  place,  the  companies  have  outstanding  many  millions  of  in- 
surance issued  under  policies  free  of  all  restrictions  regarding 
military  or  naval  service,  upon  which  very  heavy  losses  will  be 
experienced  in  all  probability.  In  the  second  place,  the  laws  of 
several  States  require  the  Insurance  Commissioners,  in  determin- 
ing the  solvency  of  companies,  to  value  securities  according  to 
their  current  market  values.  There  has  been  an  extraordinary 
shrinkage  in  market  values  and  there  is  no  likelihood  of  a  rise  in 
the  near  future.  Life  insurance  companies  must  protect  them- 
selves as  far  as  possible  against  these  conditions.  If  the  Secretary 
of  the  Treasury  finds  that  any  portion  of  the  amount  retained  is 
not  employed  in  the  business  or  is  not  reasonably  required  in  the 
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business,  a  tax  of  15  per  cent,  is  to  be  assessed  thereon.  In  times 
like  these  the  assets  of  life  insurance  companies  are  especially 
subject  to  depletion  and  shrinkage  from  causes  entirely  beyond  the 
control  of  the  companies,  and  it  is  unthinkable  that  the  Secretary 
of  the  Treasury  would  seek  to  impose  the  penalty  named  in  the 
Act  against  those  companies  which,  entirely  from  motives  of  self- 
preservation,  protected  themselves  as  far  as  possible  against  the 
dangers  to  which  they  are  now  subject.  I  cannot  see  wherein  it 
can  be  said  that  the  accumulations  of  any  deferred  dividend  poli- 
cies are  not  invested  and  employed  in  the  business. 

Section  1207  amends  paragraph  3d  of  subdivision  (a)  of  section 
12  by  providing  that  interest  paid  on  indebtedness  incurred  for 
the  purchase  of  obligations  or  securities  the  interest  upon  which  is 
exempt  from  taxation  as  income,  is  not  deductible  from  gross 
income. 

Section  1207  also  amends  paragraph  4th  of  subdivision  (a)  of 
section  12  by  providing  that  Federal  income  and  excess  profits 
taxes  shall  not  be  deducted  from  gross  income. 

Paragraphs  3d  and  4th  of  subdivision  (b)  of  section  12,  relating 
to  foreign  corporations,  are  amended  to  conform  to  paragraphs 
3d  and  4th  of  subdivision  (a)  of  section  12  as  amended. 

Section  1210  amends  section  26,  relating  to  the  return  of  divi- 
dends of  corporations,  by  requiring  in  addition  to  the  information 
heretofore  called  for,  information  regarding  the  tax  years  and  the 
applicable  amounts  in  which  such  dividends  were  earned. 

Section  1211  amends  Title  I  by  adding  to  part  III  six  new 
sections,  numbered  27  to  32,  inclusive. 

Section  27  relates  to  those  doing  business  as  brokers  on  any 
exchange  or  board  of  trade  or  other  similar  place  of  business. 

Section  28  requires  those  making  payment  to  another  person, 
corporations,  etc.,  of  interest,  rent,  salaries,  wages,  premiums,  annui- 
ties, compensation,  remuneration,  emoluments,  or  other  fixed  or 
determinable  gains,  profit  and  income  (other  than  payments  de- 
scribed in  sections  26  and  27)  of  eight  hundred  dollars  or  more  in 
any  taxable  year,  to  render  returns  thereof  to  the  Commissioner 
of  Internal  Revenue  in  such  form  and  manner  as  may  be  pre- 
scribed by  him,  setting  forth  the  amount  of  such  gains,  profits  and 
income,  and  the  name  and  address  of  the  recipient.  Except  for 
non-resident  alien  individuals,  this  section  substitutes  information 
from  the  source  for  withholding?  at  the  source. 
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Section  29  provides  that  in  assessing  income  tax,  the  net  income 
shall  be  credited  with  the  amount  of  any  excess  profits  tax  assessed 
for  the  same  year.  Considering  this  section  in  connection  with 
the  4th  paragraph  of  subdivisions  (a)  and  (b)  of  section  12  as 
amended,  it  appears  that  the  net  income  is  ascertained  without 
deducting  the  excess  profits  tax,  but  the  net  income  as  thus  ascer- 
tained is  subject  to  a  credit  of  tlie  amount  paid  as  excess  profits 
tax  in  determining  the  amount  due  as  income  tax.  This  will  be 
referred  to  again  in  considering  the  excess  profits  tax. 

Section  30  does  not  concern  life  insurance  companies. 

Section  31  contains  two  subdivisions.  Subdivision  (a)  provides 
that  the  term  "  dividends "  shall  be  held  to  mean  any  distribution 
made  or  ordered  to  be  made  out  of  earnings  or  profits  accrued 
since  March  1,  1913,  whether  payable  in  cash  or  stock.  Any  stock 
dividend  is  considered  income  to  the  amount  of  the  earnings  or 
profits  so  distributed.  Subdivision  (b)  provides  that  any  distribu- 
tion made  to  the  shareholders  or  members  in  the  year  1917  or  sub- 
sequent tax  years,  shall  be  deemed  to  have  been  made  from  the 
most  recently  accumulated  undivided  profits  or  surplus,  and  shall 
constitute  a  part  of  the  annual  income  of  the  distributee  for  the 
year  in  which  received  and  be  taxable  at  the  rates  prescribed  by 
law  for  the  years  in  which  such  profits  or  surplus  were  accumu- 
lated. Earnings  or  profits  accrued  prior  to  March  1,  1913,  may 
be  distributed,  exempt  from  tax,  after  the  distribution  of  earnings 
and  profits  accrued  since  March  1,  1913,  has  been  made.  This 
subdivision  does  not  apply  to  any  distribution  made  prior  to 
August  6,  1917,  out  of  earnings  or  profits  accrued  prior  to  March 
1,  1913. 

Section  32  provides  that  life  insurance  premiums  paid  for  what 
is  commonly  known  as  business  insurance  shall  not  be  deducted  in 
computing  net  income  of  an  individual,  corporation,  joint  stock 
company  or  association,  or  in  computing  the  profits  of  a  partner- 
ship for  the  purposes  of  subdivision  (e)  of  section  9.  In  fairness, 
the  full  proceeds  of  such  policies,  when  paid,  should  not  be  returned 
as  income.  It  is  presumed  that  the  section  is  not  intended  to 
embrace  group  insurance,  which  comes  under  welfare  work. 

Section  1212  provides  that  any  amount  heretofore  withheld  on 
account  of  the  tax  imposed  upon  the  income  of  any  individual,  a 
citizen  or  resident  of  the  United  States,  for  the  year  1917,  shall  be 
released  and  paid  over  to  such  individual. 
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Title  II.    War  Excess  Profits  Tax. 

Section  200  provides  that  the  term  "corporation"  includes  in- 
surance companies  and  that  the  term  "prewar  period"  means  the 
calendar  years  1911,  1912  and  1913.  It  also  provides  that  the 
term  "net  income "  means  in  the  case  of  a  foreign  corporation  the 
net  income  received  from  sources  within  the  United  States. 

Section  201  imposes  upon  the  income  of  every  corporation,  part- 
nership or  individual  a  tax  equal  to  20  per  cent,  of  the  net  income 
in  excess  of  the  deduction  allowed  by  section  203,  204  or  205,  as 
the  case  may  be,  and  not  in  excess  of  15  per  cent,  of  the  invested 
capital  for  the  taxable  year.  If  the  excess  net  income  exceeds  15 
per  cent,  of  such  capital  the  tax  is  gradually  increased  until  it 
becomes  60  per  cent,  of  the  amount  by  which  the  excess  net  income 
exceeds  33  per  cent,  of  such  capital. 

Section  202  provides  that  the  tax  shall  not  be  imposed  upon  a 
foreign  corporation  whose  net  income  is  less  than  $3000. 

Section  203,  subdivision  (a),  provides  that  in  the  case  of  a 
domestic  corporation  the  deduction  from  the  net  income,  except  as 
otherwise  provided,  shall  be  the  sum  of  (1)  an  amount  equal  to 
the  same  percentage  of  the  invested  capital  for  the  taxable  year 
which  the  average  net  income  for  the  prewar  period  was  of  the 
invested  capital  for  the  prewar  period  (but  not  less  than  7  per 
cent,  nor  more  than  9  per  cent,  of  the  invested  capital  for  the 
taxable  year)  and  (2)  $3000. 

Section  203,  subdivision  (c),  provides  that  in  case  of  a  foreign 
corporation  the  deduction  shall  be  ascertained  in  the  same  manner 
as  provided  in  subdivision  (a)  without  any  exemption  of  $3000. 
The  net  income,  however,  must  be  at  least  $3000  before  any  tax  is 
imposed.     (See  section  202.) 

Section  207  provides  that  the  term  "invested  capital"  means 
the  average  invested  capital  for  the  year,  averaged  monthly,  and 
does  not  include  stocks,  bonds  (other  than  obligations  of  the 
United  States),  or  other  assets  the  income  from  which  is  not  sub- 
ject to  income  tax,  nor  money  or  other  property  borrowed,  aild  in 
case  of  an  insurance  company  means,  subject  to  the  above  limita- 
tion, (1)  actual  cash  paid  in;  (2)  the  actual  cash  value  of  tangible 
property  paid  in  other  than  cash,  for  stock  or  shares  in  such  cor- 
poration at  the  time  of  such  payment  (but  in  case  such  tangible 
property  was  paid  in  prior  to  January  1,  1914,  the  actual  cash 
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value  as  of  that  date,  but  in  no  case  to  exceed  the  par  value  of  the 
original  stock  or  shares  issued  therefor) ;  and  (3)  paid-in  or  earned 
surplus  and  undivided  profits  used  or  employed  in  the  business, 
exclusive  of  undivided  profits  earned  during  the  taxable  year.  In 
the  case  of  a  foreign  company  "  invested  capital "  means  that  pro- 
portion of  the  entire  invested  capital  which  the  net  income  from 
sources  within  the  United  States  bears  to  the  entire  net  income. 
This  definition  does  not  fit  the  business  of  life  insurance. 

The  Supreme  Court  of  the  United  States  has  held  that  insurance 
is  not  commerce.  Insurance  companies  are  not  engaged  either  in 
buying  or  selling.  Their  sole  business  is  that  of  making  insur- 
ances. Wars  yield  them  no  profit;  on  the  contrary,  they  disturb 
the  lavrs  of  mortalit}^  upon  which  their  business  is  based,  and  re- 
quire the  companies  to  pay  in  full  thousands  of  claims  which,  if  it 
were  not  for  the  incidence  of  warfare,  would  be  deferred  many 
years.  For  a  life  insurance  company  war  inevitably  entails  losses, 
and  not  profits.  Even  in  normal  times  the  idea  of  profit  is  entirely 
foreign  to  life  insurance  on  the  mutual  plan,  the  sole  object  of 
which  is,  by  co-operation,  to  secure  insurance  at  actual  cost.  The 
facts  with  regard  thereto  are  very  fully  set  forth  in  a  paper  dealing 
with  the  Act  of  March  3,  1917,  which  appears  in  Volume  18,  Part 
I,  of  the  Society's  Transactions.  If  life  insurance  companies  are 
not  to  be  grossly  discriminated  against  and  required  to  pay  a  tax 
which  is  not  implied  either  by  the  title  or  the  language  of  the 
Act,  a  reasonable  construction  must  be  placed  upon  section  207. 

While  it  is  probable  that  in  some  States  an  individual  might 
legally  be  the  insurer,  yet  because  a  life  insurance  contract  may 
extend  over  a  long  period  and  the  insurer  should  not  be  one,  how- 
ever great  his  financial  strength,  who  is  certain  to  die,  corporations 
have  been  invested  exclusively  with  the  capacity  of  insurer.  Those 
which  conduct  their  business  upon  the  mutual  plan  are  organized 
either  with  or  without  capital  stock.  If  there  be  a  capital  stock 
the  amount  thereof  is  generally  no  larger  than  is  required  by  the 
laws  of  the  State  in  which  the  company  was  organized,  and  the 
dividends  thereon  are  limited.  The  purpose  of  the  capital  stock 
in  such  cases  is  to  serve  as  a  guaranty.  In  the  case  of  a  purely 
mutual  company,  which  is  organized  without  capital  stock,  those 
who  are  insured  are  the  members  of  the  corporation,  and  the  cor- 
poration is  conducted  and  managed  by  a  board  of  directors  or  trus- 
tees who  are  elected  bv  and  from  those  who  are  insured.     The 
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members  are  not  liable  for  the  debts  of  the  corporation,  and  in 
case  of  insolvency  are  not  entitled  to  share  in  the  assets  until  all 
outstanding  claims  have  been  settled.  In  fact,  the  members  have 
the  rights  and  are  subject  to  the  limitations  of  stockholders  in  a 
corporation  with  capital  stock.  Each  member  pays  into  the  cor- 
poration the  premiums  called  for  by  the  terms  of  his  policy,  and 
such  premiums  constitute  the  capital  of  the  corporation.  This 
capital  is  equal  to  the  ledger  assets,  but  for  the  purposes  of  the  tax 
there  is  to  be  deducted  therefrom  the  amount  of  any  stocks,  bonds 
(other  than  the  obligations  of  the  United  States)  or  other  assets 
the  income  from  which  is  not  subject  to  the  tax  imposed  by  Title 
II  of  the  Act  of  September  8,  1916,  and  borrowed  capital. 

For  a  full  discussion  of  the  questions  arising  in  connection  with 
an  Excess  Profits  Tax  on  life  insurance  companies  the  reader  is 
referred  to  the  paper  mentioned  in  the  preceding  paragraph. 

Section  407  of  Title  IV  of  the  Act  of  September  8,  1916,  im- 
poses a  special  excise  tax  upon  every  corporation,  joint  stock  com- 
pany or  association,  or  insurance  company  organized  for  profit. 
For  domestic  corporations  the  tax  is  equivalent  to  50  cents  for 
each  $1000  of  the  fair  value  of  the  capital  stock.  For  foreign 
insurance  companies  the  tax  is  equivalent  to  50  cents  for  each 
thousand  dollars  of  capital  invested  in  the  transaction  of  their 
business  in  the  United  States,  less  such  deposits  or  reserve  funds  as 
they  are  required  by  law  or  contract  to  maintain  or  hold  in  the 
United  States  for  the  protection  of,  or  payment  to,  or  apportion- 
ment among,  policyholders.  This  deduction  affects  the  amount  of 
tax  but  does  not  affect  the  amount  of  capital  invested.  Foreign 
companies  are  required  to  make  a  return  on  Form  708,  Item  2  of 
which  is  as  follows : 

2.  Capital  invested  in  the  transaction  of  business  in  the  United  States : 

Real    estate    $ 

Mortgage  loans   $ 

Bonds  held  in  the  United  States   $ 

Stocks  held  in  the  United  States $ 

Cash    $ 

Other  assets: 

$ 

Total  of  Item  No.  2  (extended) T7 

The  important  fact  is  that  the  Federal  authorities  have  recog- 
nized that  in  case  of  insurance  companies  invested  capital  consti- 
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tutes  what  is  here  contended  for,  viz.,  ledger  assets.  For  the  pur- 
poses of  the  present  Act  such  deductions  should  be  made  therefrom 
in  case  of  insurance  companies  as  are  made  in  case  of  other  cor- 
porations; but  there  should  be  no  discrimination. 

Under  section  407  of  the  Act  of  September  8,  1916,  domestic 
corporations  are  required  to  make  a  return  on  Form  707.  The 
general  instructions  thereon  contain  the  following: 

"Mutual  insurance  companies  and  other  associations  not  having 
capital  stock  represented  by  shares  are  also  exempt  from  tax  in  the 
absence  of  a  basis  for  the  computation  of  the  tax." 

This  instruction  does  not  appear  on  Form  708,  under  which 
foreign  corporations  are  required  to  make  a  return,  and  they  would 
be  relieved  of  the  tax  only  by  showing  that  they  were  not  organized 
"for  profit."  If  it  be  held  that  life  insurance  companies  doing 
business  on  the  mutual  plan  are  not  organized  for  profit,  it  would 
seem  to  follow  necessarily  that  they  are  not  liable  for  any  excess 
profits  tax. 

Section  204  provides  that  in  the  case  of  a  corporation  which  was 
not  in  existence  during  the  whole  of  any  one  calendar  year  during 
the  prewar  period,  the  deduction  shall  be  an  amount  equal  to  8 
per  cent,  of  the  invested  capital,  plus  $3000  in  case  of  a  domestic 
corporation.  In  the  case  of  a  foreign  corporation  the  deduction 
of  $3000  is  not  allowed. 

Section  204  also  provides  that  a  trade  or  business,  although 
formally  organized  or  reorganized  on  or  after  January  2,  1913, 
which  is  substantially  a  reorganization  of  a  trade  or  business 
carried  on  prior  to  that  date,  shall  be  deemed  to  have  been  in  ex- 
istence prior  to  that  date,  and  the  net  income  and  invested  capital 
of  its  predecessor  shall  be  deemed  to  have  been  its  net  income  and 
invested  capital. 

Section  205  prescribes  the  method  to  be  followed  if  the  Secre- 
tary of  the  Treasury  upon  complaint  finds  that  during  the  prewar 
period,  in  case  of  a  domestic  corporation,  there  was  no  net  income, 
or  that  the  percentage  of  the  net  income  to  the  invested  capital  was 
low  when  compared  to  that  of  representative  corporations,  etc., 
engaged  in  a  like  business. 

Section  206  provides  that  for  the  purposes  of  the  excess  profits 
tax  the  net  income  for  the  years  1911  and  1912  shall  be  ascertained 
as  provided  in  section  38  of  the  Act  of  August  5,  1909,  except  that 
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Federal  income  taxes  shall  be  included;  for  the  year  1913,  as  pro- 
vided in  section  II  of  the  Act  of  October  3,  1913,  except  that 
Federal  income  taxes  shall  be  included  and  except  that  the  amount 
received  as  dividends  upon  the  stock  or  from  the  net  earnings  of 
other  corporations  subject  to  the  tax  imposed  by  section  II  of  the 
Act  of  October  3,  1913,  shall  be  deducted,  and  for  the  taxable  year 
as  provided  in  Title  I  of  the  Act  of  September  8,  1916,  as  amended, 
except  that  the  amounts  received  as  dividends  upon  the  stock  or 
from  the  net  earnings  of  other  corporations  subject  to  the  tax  im- 
posed by  Title  I  of  the  Act  of  September  8,  1916,  shall  be  deducted. 
Section  208  relates  to  reorganization,  consolidation,  or  change 
of  ownership. 

Section  209  provides  that  in  case  of  a  trade  or  business  having 
no  invested  capital  or  not  more  than  a  nominal  invested  capital, 
there  shall  be  paid  in  lieu  of  the  tax  imposed  by  Title  II,  a  tax  of 
8  per  cent,  of  the  net  income.  In  case  of  a  domestic  corporation 
a  deduction  of  $3000  from  the  net  income  is  allowed. 

Section  212  makes  applicable  to  the  excess  profits  tax  all  admin- 
istrative special  and  general  provisions  of  law,  including  the  laws 
in  relation  to  the  assessment,  remission,  collection,  and  refund  of 
Internal  Eevenue  taxes  not  inconsistent  therewith,  and  all  pro- 
visions of  Title  I  of  the  Act  of  September  8,  1916,  as  amended, 
relating  to  returns  and  payment  of  the  tax  therein  imposed. 

Section  214  repeals  Title  II  of  the  Act  of  March  3,  1917,  which 
imposed  an  excess  profits  tax,  and  provides  that  no  tax  shall  be  im- 
posed thereunder  for  the  taxable  year  1917. 

If  it  be  held  that  life  insurance  companies  doing  business  on  the 
mutual  plan  are  subject  to  an  excess  profits  tax,  it  would  seem 
that  the  following  method  of  computing  the  tax  of  a  domestic  life 
insurance  company  would  be  correct,  assuming  that  sections  204 
and  205  do  not  apply. 
Let  ai  =  net  income  for  1911. 

a2  =  net  income  for  1912. 

0^3^=:  net  income  for  1913. 

at  =  net  income  for  taxable  year. 

6i  =  federal  income  tax  paid  in  1911. 

62  =  federal  income  tax  paid  in  1912. 

63  =  federal  income  tax  paid  in  1913. 

C3  =  amount  received  in  1913  as  dividends  upon  the  stock  or 
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from  the  net  earnings  of  other  corporations  subject 
to  income  tax, 
ct  =  ditto  for  taxable  year. 
(?o  =  average  capital  for  1911,  1912,  1913, 
tZf  =  average  capital  for  taxable  year, 
e  =  amount  to  be  taxed. 
Then 

.^(a.-cO-^-^-  +  ^-  +  "-  +  l-  +  ^-  +  ^-~'--3000 
^  da  3 

and   |£.  ^i  +  ^.  +  ^3  +  5x  +  &.+  &3-C3  ^^^^  ^^^  ^^  ^^^^  ^^^^ 

da  o 

7  per  cent,  nor  more  than  9  per  cent,  of  dt.  If  less  than  7  per 
cent,  it  is  increased  thereto ;  if  more  than  9  per  cent,  it  is  reduced 
thereto. 

da  is  obtained  by  adding  the  ledger  assets  on  the  first  day  of  each 
month  of  the  years  1911,  1913  and  1913  and  on  the  last  day  of 
December  of  the  year  1913,  deducting  any  stocks,  bonds  (other 
than  obligations  of  the  United  States),  or  other  assets  the  income 
from  which  is  not  subject  to  income  tax,  and  borrowed  capital,  and 
dividing  by  37. 

dt  is  obtained  by  adding  the  ledger  assets  on  the  first  day  of 
each  month  and  the  last  day  of  December  of  the  taxable  year,  de- 
ducting any  stocks,  bonds  (other  than  obligations  of  the  United 
States),  or  other  assets  the  income  from  which  is  not  subject  to 
income  tax,  and  borrowed  capital,  dividing  by  13,  and  subtracting 
from  the  result  the  undivided  profits  earned  during  the  taxable 
year. 

It  will  be  borne  in  mind  that  at  is  not  the  amount  upon  which 
the  income  tax  is  paid.  That  amount  is  equal  to  the  net  income 
less  the  excess  profits  tax.  In  determining  the  amount  of  excess 
profits  tax  the  net  income  for  the  taxable  year,  without  deducting 
the  excess  profits  tax,  is  used. 

Title  V.    War  Tax  on  Facilities  Fuknished  by  Public 
Utilities  and  Insurance, 

Section  500  provides  for  a  tax  from  and  after  November  1, 
1917,  of  31  per  cent,  of  the  amount  paid  for  transportation  of  prop- 
erty by  freight  consigned  from  one  point  in  the  United  States  to 
another;  for  a  tax  of  one  cent  for  each  twenty  cents  or  fraction 
16 
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thereof  paid  for  transporting  parcels  by  express  from  one  point 
in  the  United  States  to  another,  and  for  a  tax  of  five  cents  upon 
each  telegraph,  telephone,  or  radio  dispatch,  message  or  conversa- 
tion for  the  transmission  of  which  a  charge  of  fifteen  cents  or  more 
is  imposed.  There  is  also  a  tax  of  8  per  cent,  of  the  amount  paid 
for  transportation  of  persons  by  rail  or  water,  if  the  fare  exceeds 
35  cents,  and  a  tax  of  10  per  cent,  of  the  amount  paid  for  seats, 
berths  and  staterooms  in  parlor  cars,  sleeping  cars,  or  on  vessels. 
Such  taxes  are  to  be  paid  by  the  party  paying  for  the  services  or 
facilities  rendered. 

Section  504  provides  that  from  and  after  the  first  day  of  No- 
vember, 1917,  there  shall  be  levied  a  tax  equivalent  to  eight  cents 
per  $100  or  fractional  part  thereof,  on  the  amount  for  which  any 
life  is  insured.  For  policies  not  in  excess  of  $500  issued  on  the 
industrial  or  weekly  payment  plan,  the  tax  is  40  per  cent,  of  the 
amount  of  the  first  weekly  premium.  Policies  of  reinsurance  and 
policies  issued  by  any  corporation  or  association  whose  income  is 
exempt  from  taxation  under  Title  I  of  the  Act  of  September  8, 
1916,  are  exempt  from  this  tax. 

Section  505  provides  that  the  company  shall  within  the  first  15 
days  of  each  month  make  a  return  under  oath,  in  duplicate,  and 
pay  the  tax  to  the  Collector  of  Internal  Eevenue  of  the  district  in 
which  the  home  office  is  located. 

Title  VIII.    War  Stamp  Taxes. 

Section  800  provides  that  War  Stamp  Taxes  shall  be  paid  on  and 
after  December  1,  1917. 

Section  804  provides  that  a  party  using  or  aSixing  stamps  shall 
write  or  stamp  thereon  the  initials  of  his  or  its  name  and  the  date 
on  which  the  same  is  attached  or  used. 

The  following  stamp  taxes  set  forth  in  Schedule  A  concern  life 
insurance  companies. 

Upon  bonds,  debentures  or  certificates  of  indebtedness  issued  on 
and  after  the  first  day  of  December,  1917,  by  any  person,  corpora- 
tion, partnership  or  association,  the  tax  is  5  cents  on  each  $100  of 
face  value  or  fraction  thereof,  provided  that  every  renewal  shall  be 
taxed  as  a  new  issue,  and  provided  further  that  when  a  bond  con- 
ditioned for  the  repayment  or  payment  of  money  is  given  in  a  penal 
sum  greater  than  the  debt  secured,  the  tax  shall  be  based  upon  the 
amount  secured. 
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Upon  iudemnity  and  surety  bonds,  the  tax  is  50  cents,  provided 
that  where  a  premium  is  charged  the  tax  shall  be  at  the  rate  of  1 
per  cent,  on  each  dollar  or  fractional  part  thereof. 

A  tax  is  imposed  upon  sales  or  transfers  of  capital  stock,  but  it  is 
provided  that  it  is  not  intended  to  impose  a  tax  upon  an  agreement 
evidencing  a  deposit  of  stock  certificates  as  collateral  security  for 
money  loaned  thereon,  which  stock  certificates  are  not  actually  sold ; 
nor  upon  such  stock  certificates  so  deposited. 

Drafts  or  checks  payable  otherwise  than  at  sight  or  on  demand, 
for  a  sum  not  exceeding  $100  are  taxed  2  cents,  and  for  each  addi- 
tional $100  or  fractional  part  thereof  2  cents.  A  like  tax  is  im- 
posed upon  promissory  notes  and  upon  each  renewal  thereof. 

Deed,  instrument  or  writing,  when  not  given  to  secure  a  debt, 
whereby  any  lands,  tenements,  or  other  realty  sold,  shall  be  granted, 
assigned,  transferred  or  otherwise  conveyed  to  or  vested  in  the 
purchaser  or  purchasers  or  any  other  person  or  persons,  by  his,  her 
or  their  direction,  when  the  consideration  or  value  of  the  interest 
or  property  conveyed,  exclusive  of  the  value  of  any  lien  or  encum- 
brance remaining  thereon  at  the  time  of  sale,  exceeds  $100  and  does 
not  exceed  $500,  50  cents,  and  for  each  additional  $500  or  frac- 
tional part  thereof,  50  cents. 

Proxy,  10  cents. 

Power  of  attorney,  25  cents. 

Upon  every  parcel  transported  from  one  point  in  the  United 
States  to  another  by  parcel  post,  on  which  the  postage  amounts  to 
25  cents  or  more,  a  tax  of  one  cent  is  imposed  for  each  25  cents  or 
fractional  part  thereof  charged  for  such  transportation. 

Title  X.    Administrative  Peovisions. 

Section  1003  provides  that  where  the  Act  does  not  specifically 
provide  for  the  method  of  collecting  the  tax,  it  shall  be  collected  in 
the  manner  prescribed  by  the  Commissioner  of  Internal  Eevenue. 

Section  1008  provides  that  in  the  payment  of  any  tax  under  the 
Act  not  payable  by  stamp,  a  fractional  part  of  a  cent  shall  be  disre- 
garded unless  it  amounts  to  half  a  cent  or  more,  in  which  case  it 
shall  be  increased  to  one  cent. 

Section  1009  provides  that  income  and  excess  profits  taxes  may 
be  paid  in  instalments,  in  advance,  under  rules  and  regulations 
prescribed  by  the  Secretary  of  the  Treasury.    A  credit,  not  exceed- 
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ing  3  per  cent,  per  annum  upon  the  amount  paid  in  advance,  may 
be  allowed.  A  party  undertaking  to  pay  in  instalments  in  advance 
and  failing  to  do  so  incurs  the  usual  penalties  for  non-payment. 
Presumably  the  penalty  will  not  be  imposed  except  for  failure  to 
pay  the  entire  tax  within  the  time  required  by  law. 

Section  1010  provides  that  under  rules  and  regulations  pre- 
scribed by  the  Secretary  of  the  Treasury,  Collectors  of  Internal 
Eevenue  may  receive  at  par  and  accrued  interest,  certificates  of 
indebtedness  issued  under  section  6  of  the  Act  of  April  24th,  1917, 
and  any  subsequent  Act  or  Acts,  and  uncertified  checks,  in  pay- 
ment of  income  and  excess  profits  taxes. 

Title  XI.    Postal  Eates. 

Section  1100  provides  that  30  days  after  the  passage  of  the  Act 
the  rate  of  postage  on  all  mail  matter  of  the  first  class  except  postal 
cards  shall  be  in  addition  to  the  existing  rate,  one  cent  for  each 
ounce  or  fraction  thereof,  provided  that  the  rate  of  postage  on  drop 
letters  of  the  first  class  shall  be  the  same  as  under  existing  laws. 
Postal  cards  and  private  mailing  or  post  cards  will  require  two  cents 
postage. 
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The  Effect  of  Glycosuria  and  of  Albuminueia  oit 

Mortality. 

BY 

OSCAE  H.   EOGEES,   M.D.   AND  ARTHUE  HUNTER. 

In  the  Medico-Actuarial  Mortality  Investigation  the  results  in 
Classes  5  to  11  of  the  medical  impairments  are  of  little  value  as 
guides  in  the  selection  of  risks  : 

Class  No.  5  dealt  with  sugar  in  the  urine.  The  experience  of  the 
entire  class,  3,166  policies,  exposed  over  an  aggregate  of  17,454 
years,  showed: 

Actual  Deaths.  Expected  Deaths  by  M.  A.  Table,  Ratio,  Per  Cent. 

145  140.8  103 

At  the  time  these  risks  were  accepted,  the  custom  of  the  com- 
panies was,  generally,  to  decline  cases  with  a  history  of  sugar  within 
two  years  of  application.  Sugar  found  on  examination  was  also  a 
bar  to  acceptance  unless  only  one  out  of  several  specimens  showed 
a  trace,  and  there  was  no  history  of  sugar  having  been  found  in 
the  past.  As  all  of  the  cases  included  in  this  class  were  risks  ac- 
cepted as  standard  lives,  it  is  probable,  as  was  pointed  out  by  the 
Committee  in  its  report,  that  the  companies  have  "expected  a 
mortality  very  slightly  if  at  all  higher  than  the  normal,"  and  that 
"only  a  small  and  carefully  selected  proportion  of  the  applicants 
with  a  history  of  sugar  were  accepted."  The  testimony  in  this 
class,  therefore,  may  not  be  accepted  as  a  guide  to  the  selection  of 
risks  in  which  sugar  has  been  found  repeatedly  on  examination. 

Class  No.  6.  Albumin  in  the  urine  without  casts.  Group  K, 
made  up  of  cases  where  albumin  was  found  on  examination,  showed : 

Actual  Deaths.  Expected  Deaths  by  M.  A.  Table.  Ratio,  Per  Cent. 

22  16,7  131 

Group  A,  made  up  of  cases  in  which  albumin  had  been  found 
within  two  years,  showed: 

Actual  Deaths.  Expected  Deaths  by  M.  A.  Table.  Ratio,  Per  Cent, 

30  29.1  103 
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In  Class  No.  7,  albumin  without  examination  for  easts,  Groups 
K  and  A,  found  on  examination,  or  once  within  two  years  of  ap- 
plication, showed: 

Actual  Deaths.  Expected  Deaths  by  M.  A  Table.  Ratio,  Per  Cent. 

150  129.2  116 

It  is  unfortunate  that  the  material  in  Group  K  of  this  class  was 
too  scanty  to  Justify  publication  separately.  The  entire  class  in- 
cluded 6,312  cases.  Of  these,  there  were  only  521  cases  in  which 
albumin  was  found  on  more  than  one  occasion,  with  19  deaths, 
and,  as  was  pointed  out  by  the  Committee,  the  companies  must  gen- 
erally have  declined  such  risks. 

Classes  8,  9,  10  and  11,  albumin  with  casts  and  casts  without 
albumin,  contained  too  little  material  to  be  of  any  real  value. 

On  the  whole,  the  experience  of  the  Medico-Actuarial  Mortality 
Investigation  in  all  of  these  classes  probably  represents  lives  in 
which  albumin  or  sugar  was  found  but  once,  and  was  therefore 
accidental,  and  it  may  be  accepted  as  proven  that  with  several  exam- 
inations of  urine  a  single  showing  of  albumin  or  of  sugar  is  of 
minor  importance  in  a  risk  unexceptionable  in  all  other  respects. 

Since  the  publication  of  the  report  of  the  Medico-Actuarial  Mor- 
tality Investigation  experience.  Dr.  Ogden  has  presented  to  the 
Medical  Directors'  Association  the  experience  of  the  Metropolitan 
Life  Insurance  Company  in  cases  in  which  sugar  or  albumin  had 
been  found  on  examination.  These  cases  were  accepted  at  the  regu- 
lar rate  of  premium,  some  of  them  even  in  a  superstandard  class. 
The  mortality  in  this  experience  was  generally  as  good  as  that 
among  insured  as  a  whole:  in  fact,  in  some  of  the  groups  it  was 
better.  It  seems  probable  that  these  statistics  dealt  with  cases 
similar  to  those  of  the  Medico-Actuarial  Mortality  Investigation, 
and  did  not  cover  cases  in  which  the  albumin  or  the  sugar  was 
constant. 

As  a  result  of  these  investigations,  the  opinion  that  neither  al- 
bumin nor  sugar  is  of  marked  significance  has  found  support  among 
those  who  have  not  carefully  considered  the  circumstances  under 
which  this  business  was  accepted.  It  is  with  the  object  of  showing 
that  this  opinion  is  not  well  grounded  that  the  experience  of  the 
New  York  Life  Insurance  Company  in  several  similar  groups  is 
now  given.  The  cases  included  in  this  study  showed  either  albumin 
or  sugar  in  two  or  more  specimens.     They  were  insured  as  sub- 
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standard  risks  either  by  means  of  liens  placed  against  the  policy, 
by  extra  premiums,  by  an  advance  in  age,  or  by  placing  the  risks 
in  a  special  class  as  to  dividends.  The  investigation  is  by  policies, 
not  by  amounts  insured.  It  is  carried  to  the  anniversaries  in  1916 
inclusive.  The  Compound  Progressive  Table  was  used  in  the  cal- 
culations of  the  expected  deaths.  As  this  table  is  based  upon 
amounts  insured,  and  as  the  experience  by  policies  is  usually  lower 
than  that  by  amounts  insured,  the  mortality  ratios  are  probably 
somewhat  too  low. 

Class  I.    Albumin  without  Examination  for  Casts. 

During  the  years  1896  to  1899,  the  New  York  Life  insured 
about  800  risks  in  which  albumin  was  found  upon  examination, 
but  in  which  no  examination  was  made  for  casts.  The  average 
amount  of  insurance  was  small,  and  there  was  usually  some  good 
reason  for  not  obtaining  microscopic  examination.  There  were  no 
other  impairments  in  the  risks  included  in  this  group,  and,  except- 
ing for  albuminuria,  they  were  on  the  whole  about  the  average. 
The  following  is  the  experience : 

Actual  Deaths.  Expected  Deaths  by  C.  P.  Table.  Ratio,  Per  Cent. 

78  48.5  161 

When  the  group  was  subdivided  by  ages  at  entry,  the  deaths 
were  too  few  to  warrant  very  definite  conclusions,  but  the  indica- 
tions are  that  albuminuria  is  of  distinctly  greater  significance 
above  age  40  than  below  that  age.  It  is  worthy  of  notice  that 
about  37  per  cent,  of  the  deaths  in  this  group  were  due  to  Bright's 
disease,  about  four  times  the  normal  proportion  of  deaths  from 
that  disease. 

Class  II."   Albuminuria  without  Casts. 
Group  A.    Between  the  years  1896  and  1906  inclusive,  about 
2,100  were  insured  on  plans  which  placed  a  lien  against  the  in- 
surance or  placed  the  risks  in  a  substandard  class  as  to  dividends. 
The  experience  in  this  group  was  as  follows : 

Actual  Deaths.  Expected  Deaths  by  C.  P.  Table.  Ratio,  Per  Cent. 

130  99.3  131 

It  was  to  be  expected  that  the  mortality  would  be  better  than 
that  in  which  the  urine  had  not  been  subjected  to  microscopic 
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examination.     In  this  group  28  per  cent,  of  the  deaths  were  from 
Bright's  disease,  about  three  times  the  normal. 

Group  B.  Between  the  years  1907  and  1915  inclusive,  there 
were  insured  under  policies  issued  with  an  advance  in  age  or  with 
an  extra  premium,  about  2,600  persons.  The  foUovdng  are  the 
results : 


Actua*  Deatbs. 
60 


Expected  Deaths  by  C.  P.  Table. 
40.5 


Ratio,  Per  Cent. 

148 


Of  the  deaths  in  this  group,  23  per  cent,  were  from  Bright's 
disease,  more  than  twice  the  normal.  The  higher  mortality  in  this 
group  as  compared  with  the  preceding  may  be  due  to  accidental 
fluctuation  or,  what  seems  more  reasonable,  to  selection  against 
the  company,  for  it  is  probable  that  the  anti-selection  is  greater 
when  an  extra  premium  is  used  than  with  a  lien. 

With  a  view  to  studying  the  mortalities  with  relation  to  age. 
Groups  IIA  and  IIB  were  combined  with  the  following  results : 


Ages  at  Entry. 

Actual  Deaths. 

Expected  Deaths 
by  C.  P.  Table. 

Ratio,  Per  Cent. 

15-24  incl 

52 
97 
41 

50.1 
65.1 

24.6 

104 

149 
167 

25-39     "    

40  and  older 

The  number  of  cases  above  age  50  at  entry  was  found  to  be  too 
few  to  give  any  reliable  results.  The  last  age  subdivision  was 
therefore  made  to  include  all  persons  40  years  of  age  and  over  at 
entry.  The  impression  current  among  medical  directors  that  al- 
buminuria is  less  important  at  the  younger  than  at  the  older  ages 
seems  to  be  confirmed  by  these  results. 

Class  III.    Albuminueia  with  Other  Impalements. 

We  found  in  the  material  to  which  we  had  access  a  considerable 
number  of  cases  presenting  in  addition  to  the  albuminuria,  other 
impairments,  such  as  pjruria,  overweight,  tubercular  family  history, 
occasional  alcoholic  excesses,  etc.  We  made  an  attempt  to  ana- 
lyze this  material,  but  because  of  its  very  heterogeneous  charac- 
ter, we  found  the  analysis  impossible.  It  is  sufficient  to  say  that 
there  were  three  outstanding  impressions  made  upon  our  minds 
during  our  study  of  the  material. 
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First:  That  albumin  with  pyuria  is  a  serious  impairment. 

Second:  That  albumin  occurring  in  decidedly  overweight  per- 
sons is  also  a  serious  impairment. 

Third:  That  the  relative  mortality  increases  with  age  as  it  does 
in  the  case  of  simple  albuminuria. 

Taking  the  group  as  a  whole,  the  deaths  from  Bright's  disease 
were  31  per  cent,  of  the  total,  and  were  72  per  cent,  of  the  normal 
mortality  from  all  causes  under  the  Compound  Progressive  Table. 
Deaths  from  heart  disease  were  also  high,  34  per  cent,  of  the 
normal  mortality  from  all  causes.  It  is  apparent  from  these 
results  that  some  impairments  which  are  associated  with  albumi- 
nuria are  much  more  significant  than  if  the  albumin  were  not 
present.  Or  perhaps  we  should  say  that  in  the  case  of  substandard 
risks,  the  presence  of  albuminuria  suggests  a  serious  impairment 
of  the  vitality  of  the  individual. 

Class  IV.    Albumin  with  Casts. 
There  were  about  650  cases  in  this  class  with : 

Actual  Deaths.  Expected  Deaths  by  C.  P.  Table.  Ratio  Per  Cent 

75  30  250 

The  deaths  from  Bright's  disease  were  50  per  cent,  of  the  total. 
The  risks  in  this  class  were  selected  with  special  care  and  only  the 
best  of  them  accepted. 

Class  V.    Albumin"  (Inteemittent)  . 

This  class  was  very  small,  due  probably  to  the  fact  that  a  number 
of  companies  have  been  accepting  these  risks  on  standard  plans, 
while  our  own  company  has  placed  a  rating  upon  them. 

Class  YI.    Sugae  in  the  Ueine. 

Group  A.  Simple  Glycosuria.  This  group  includes  only  cases 
in  which  sugar  was  found  on  more  than  one  examination,  and  by 
reason  of  the  small  amount  of  material  available,  cases  that  were 
insured  at  a  rated-up  age  were  included  with  those  in  which  lien 
plans  were  used,  or  which  were  placed  in  a  special  dividend  class. 
The  entire  experience  between  1896  and  1915  inclusive,  851  en- 
trants, shows  the  following  results  by  ages  at  entry: 
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Ages  at  Entry. 

Actual  Deaths. 

Expected  Deaths 
by  C.  P.  Table 

... 

Ratio,  Per  Cent. 

15-39  

41 
54 

24.7 

20.5 

166 

264 

40  and  over 

Total 

95 

45.2 

210 

Thirty-two  per  cent,  of  the  deaths  in  this  group  were  due  to 
diabetes,  or  approximately  70  per  cent,  of  the  total  expected  deaths 
(C.  P.).  It  is  evident  that  persistent  glycosuria  is  of  greater  sig- 
nificance than  persistent  albuminuria.  Evidently  glycosuria  is  a 
more  serious  impairment  at  the  older  than  at  the  younger  ages  at 
entry.  Much  to  our  regret,  the  number  of  cases  below  entry  age 
25  was  too  small  to  justify  further  age  subdivision.  It  is  signifi- 
cant that  there  were  relatively  five  times  as  many  cases  of  albumi- 
nuria under  age  25  as  there  were  cases  of  glycosuria,  while  at  ages 
40  and  over,  the  reverse  was  true.  Between  the  ages  40  and  49  in- 
clusive, there  were  relatively  twice  as  many  cases  of  glycosuria  as 
albuminuria,  and  for  ages  50  to  60  inclusive,  the  relative  proportion 
was  four  times  as  great. 

Group  B.  Besides  the  cases  of  simple  glycosuria,  there  was  a 
group  of  cases  of  glycosuria  in  combination  with  one  or  more  other 
impairments,  including  overweight,  recent  history  of  inflammatory 
rheumatism,  occasional  slight  alcoholic  excesses,  and  the  like.  The 
material,  like  that  in  the  case  of  albuminuria,  was  too  heterogeneous 
to  warrant  an  attempt  at  analysis.  In  so  far  as  we  could  judge,  it 
confirmed  the  findings  in  the  preceding  group. 


Conclusions. 

The  following  conclusions  may  be  drawn  from  the  foregoing  ex- 
perience when  taken  in  connection  with  the  results  of  the  Medico- 
Actuarial  Investigation,  and  those  derived  from  the  Metropolitan 
experience  by  Dr.  Ogden : 

First:  Cases  which  show  only  a  trace  of  sugar  or  of  albumin  in 
the  first  of  several  specimens  examined  at  different  times  may  be 
looked  upon  as  free  from  impairment,  provided  that  there  is  no 
previous  history,  and  that  the  risks  are  first-class  in  other  respects. 
Care  should  be  taken  in  such  cases,  however,  to  make  sure  that  the 
applicant,  having  been  aware  of  his  impairment,  has  not  placed 
himself  under  treatment  before  applying  for  insurance.  This  is 
likely  to  happen  in  cases  which  have  been  declined  by  another 
company. 
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Second:  Cases  which  show  albuminuria  on  more  than  one  occa- 
sion may  not  be  regarded  as  standard  risks,  excepting  possibly 
among  the  very  young,  and  then  only  if  they  are  in  other  respects 
superstandard  risks. 

Third:  Cases  which  in  addition  to  albuminuria  present  other  im- 
pairments should  be  selected  with  very  great  care,  and  only  on 
terms  which  provide  for  a  substantial  extra  mortality.  Indeed, 
the  mortality  to  be  expected  among  certain  of  these  complex  im- 
pairments is  distinctly  higher  than  the  summation  of  the  numerical 
ratings  of  the  impairments  taken  independently. 

Fourth:  Cases  that  show  glycosuria  in  more  than  one  speci- 
men have  a  distinctly  higher  mortality  than  similar  cases  of  al- 
buminuria; and  where  sugar  is  persistent,  it  is  undoubtedly  a 
serious  impairment,  especially  at  ages  of  entry  above  40. 

Fifth:  In  cases  of  glycosuria,  the  relative  mortality  appears  to 
be  not  less  at  the  older  ages  of  entry  than  at  the  younger,  as  has 
been  generally  believed,  but  actually  to  be  greater. 

These  conclusions  apply  to  the  average  cases  of  the  type  to 
which  they  refer,  and  not  to  cases  that  are  better  or  worse  than  the 
average.  As  a  rule,  the  risks  were  not  selected  with  greater  rigor 
because  of  the  impairments,  but  were  accepted  with  about  the  care 
usually  exercised  in  the  selection  of  risks.  In  some  classes,  as  has 
already  been  said,  the  selection  has  been  rather  more  rigid  than  the 
average,  but  taking  the  study  on  the  whole,  we  should  say  that  the 
risks  are  about  average  risks,  excepting  with  respect  to  the  impair- 
ment under  consideration.  No  doubt  a  rather  lower  mortality 
could  have  been  secured  in  most  of  these  groups  if  the  selection 
had  been  more  rigid.  On  the  other  hand,  great  laxity  of  selection 
would  have  yielded  mortalities  much  above  those  recorded  here. 
It  is  believed  that  the  experience  here  given,  taking  into  account 
the  numbers  of  cases  in  the  various  classes  and  the  duration  of 
their  exposure,  represents  about  what  may  be  expected  to  occur  in 
similar  groups  in  the  future. 
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Eeinstatement  of  Policies. 

BY 
R.    D.    MUEPHT. 

Special  questions  arising  in  connection  with  applications  for  re- 
instatement of  policies  have  been  dealt  with  by  Mr.  Moir  (Vol.  XI, 
page  396)  and  by  Mr.  Arthur  Hunter  (Vol.  XVI,  page  284).  The 
former  deals  almost  exclusively  with  policies  continued  under  ex- 
tended term  insurance,  and  the  latter  largely  with  the  experience 
resulting  from  different  forms  of  evidence  of  insurability.  The 
general  basis  of  reinstatements  and  the  possible  rules  resulting 
therefrom  have  not,  however,  received  other  than  brief  comment. 
Mr.  Moir,  in  the  paper  referred  to,  says :  "  When  an  application  for 
reinstatement  is  made,  the  attitude  should  undoubtedly  be  that  a 
slight  impairment  (which  in  the  case  of  a  new  applicant  might 
involve  from  10  per  cent,  to  30  per  cent,  extra  mortality)  should  be 
ignored  because  it  is  not  expected  that  reinstated  policies  will  equal 
the  favorable  mortality  rates  which  apply  to  new  policies  of  life 
insurance."  Mr.  Hunter  also  states  that,  "while  the  companies 
have  undoubtedly  this  right" — to  apply  the  same  requirements  as 
for  new  insurance — "the  practice  is  to  be  more  lenient  in  con- 
sidering applications  for  reinstatement  than  in  passing  upon  the 
merits  of  risks  for  new  insurance,  the  older  the  policy  the  more 
lenient  being  the  treatment  with  regard  to  reinstatement." 

It  is  my  purpose  to  analyze  the  question  of  the  proper  basis  for 
reinstatements  in  more  detailed  form.  In  doing  so,  I  shall  proceed 
from  the  point  of  view  of  a  mutual  company.  At  the  start,  there- 
fore, the  question  is  based  solely  upon  the  advantage  of  the  policy- 
holders, and  the  rights  which  a  company  has,  as  expressed  by  Mr. 
Hunter,  become  fvmdamentally  valid  only  if  coincident  with  the 
mutual  interests  of  continuing  policyholders. 

The  holder  of  a  lapsed  policy  has  a  certain  right  which  cannot 
be  ignored,  namely,  to  have  his  policy  reinstated  if  the  interests  of 
the  other  policyholders  will  not  be  injured  because  of  it.  I  think 
it  will  be  conceded  generally  as  a  sound  principle  that  the  general 
body  of  policyholders  should  be  protected  as  far  as  possible  against 
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loss  arising  from  lapses  and  reinstatements.  It  is  undoubtedly 
best  however  to  consider  lapses  and  reinstatements  separately  as 
two  distinct  problems,  rather  than  to  link  the  two  together  by  an 
inter-relation,  which  would  be  both  complex  and  objectionable.  If 
then  we  consider  reinstatements  alone,  there  are  two  possible  lines 
of  action.  The  first  is  to  act  upon  the  theory  that  the  policies  re- 
instated should  represent  on  the  average  as  good  vitality  as  those 
withdrawing.  In  practice,  however,  if  the  withdrawing  policy- 
holders represent  a  superior  degree  of  vitality,  it  would  seem  a 
hardship  on  all  concerned  to  refuse  to  admit  back  a  group  of 
policies  which  will  show  a  little  poorer  vitality,  but  one  as  good  as 
will  be  exhibited  by  the  continuing  policyholders.  The  other  theory 
is  to  reinstate  policies  which  will,  on  the  average,  give  as  good  a 
mortality  as  that  of  continuing  policies  issued  at  the  same  age  and 
in  the  same  year.  It  is  upon  this  theory,  I  believe,  that  most  com- 
panies base  their  general  policy,  as  mentioned  by  Mr.  Moir  and 
Mr,  Hunter. 

I  shall  proceed  according  to  this  theory,  although  in  doing  so  I 
would  point  out  that  a  slight  amount  of  leniency  might  be  exer- 
cised in  addition  to  the  allowances  which  I  shall  calculate,  because 
of  the  proportion  of  fixed  charges,  that  will  be  borne  by  the  rein- 
stated policies.  Against  such  allowances,  however,  should  be  placed 
the  expenses  connected  with  reinstatements,  and  by  making  no 
adjustment  for  these  two  factors  I  have  considered  that  they  are 
substantially  offsets.  It  will  be  assumed  that  the  medical  director 
is  in  a  position  to  indicate  his  opinion  of  each  risk  as  a  percentage 
of  the  select  mortality  table  used  as  the  company's  standard.  This 
opinion  would  be  expressed,  for  example,  in  quinquennial  or  decen- 
nial percentages.  In  making  this  assumption  I  do  not  necessarily 
imply  that  the  numerical  system  of  selection  as  described  by  Mr. 
Hunter  is  used,  although  such  a  system  is  advantageous  in  this 
connection.  As  will  be  seen,  it  is  not  sufficient  in  dealing  wilih 
reinstatements  to  indicate  that  each  risk  is  "acceptable"  or  "not 
acceptable." 

It  is  obvious  that  the  methods  which  I  shall  outline  will  be  ap- 
plicable only  where  a  fairly  complete  medical  examination  has  been 
made.  For  those  cases  where  reinstatement  is  permitted  with  a 
personal  health  declaration  only,  the  correctness  of  the  practice 
must  be  judged  by  the  results  of  the  subsequent  mortality  expe- 
rience.   It  may  also  be  noted  that  I  make  no  distinction  according 
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to  the  time  expired  between  the  lapse  and  the  application  for  rein- 
statement. Any  such  allowances  would  vary  according  to  whether 
the  policy  had  been  forfeited,  continued  as  paid-up  insurance,  or 
as  extended  term  insurance,  and  in  the  majority  of  cases  which  are 
reinstated  shortly  after  lapse  Avould  not  be  important. 

It  is  the  custom  of  the  medical  director  to  express  his  opinion  of 
a  risk  in  terms  of  his  select  mortality  standard.  In  handling  ap- 
plications for  reinstatement,  it  would  be  most  confusing  to  attempt 
to  change  that  standard  to  accord  with  the  mortality  rates  com- 
mencing with  the  duration  of  the  policy  at  lapse.  It  is  therefore 
the  function  of  the  actuary  to  interpret  the  results  to  accord  with 
the  adjustment  in  the  standard. 

The  allowance  to  be  made  for  the  fact  that  a  policy  has  passed 
the  period  during  which  the  effect  of  selection  is  felt  will  vary  with 
the  plan  of  insurance.  For  example  a  twenty-year  endowment 
policy  with  but  five  years  to  run  will  expose  the  company  to  risk 
only  over  the  new  period  of  selection,  and  a  fairly  high  percentage 
of  the  select  mortality  could  be  experienced  without  exceeding  the 
ultimate  rates.  In  the  case  of  an  ordinary  life  policy  at  the  same 
attained  age  it  is  necessary  to  spread  the  benefit  of  the  new  selec- 
tion over  many  years  and  a  smaller  allowance  must  be  made. 

A  fundamental  question  at  once  arises  whether,  when  a  risk  is 
impaired,  the  effect  of  selection  is  proportionately  as  great  as  when 
the  risk  is  standard.  In  other  words  will  impaired  risks  experience 
the  same  percentage  of  the  standard  select  mortality  each  year 
within  the  period  of  selection  that  they  do  of  the  ultimate  mor- 
tality after  that  period?  The  M.  A.  experience  exhibited  this 
characteristic  in  general  among  lives  having  various  impairments. 
This  alone  however  would  not  be  conclusive  because  these  lives 
were  accepted  as  standard  by  the  companies  and  were  therefore  not 
entirely  representative  of  impaired  lives  in  general.  It  is  an  in- 
teresting fact  therefore  that  the  substandard  experience  of  the 
Equitable  confirms  this  trend  to  such  an  extent  that  I  have  deemed 
it  sufficiently  accurate  to  consider  that  the  effect  of  selection  is  pro- 
portionately great  among  lives  that  can  come  within  the  limits  of 
selection  as  determined  below. 

In  coming  to  this  conclusion  I  fully  recognize  that  individual 
impairments  may  not  follow  this  law  at  all.  Where  there  is  a  de- 
creasing impairment,  as,  for  example,  an  underweight  young  man 
whose  wife  has  recently  died  of  tuberculosis,  we  have  quite  a  dif- 


EEINSTATEMENT   OF  POLICIES.  249 

ferent  mortality  curve;  but  such  cases  can  be  best  considered  as 
exceptions  and  can  be  readily  indicated  by  the  medical  director  for 
the  special  consideration  of  the  actuary. 

In  the  paragraphs  immediately  following  the  questions  that  arise 
because  of  extended  term  insurance  will  be  disregarded,  and  I 
shall  confine  myself  to  the  outline  of  a  method  for  determining 
what  percentages  of  select  and  ultimate  mortality — the  medical 
director's  standard — can  be  accepted  for  reinstatement,  in  order 
to  make  the  reinstated  risks  at  each  duration  produce  the  same 
average  mortality  as  the  continuing  policies  of  the  same  duration. 
It  will  be  assumed  that  the  experience  of  the  company  follows  the 
mortality  rates  of  the  Select  and  Ultimate  American  Table.  This 
assumption  is  made  with  no  idea  that  such  will  be  the  case,  but  for 
illustration  only.  The  warning  is  therefore  hardly  needed  that  no 
company  should  adopt  the  results  of  the  following  calculations,  but 
should  base  its  rules  upon  its  own  experience. 

I  shall  first  take  the  ordinary  life  plan.  Let  us  suppose  that  re- 
instatement is  requested  five  years  or  more  after  issue.  We  wish 
to  determine  what  percentage  of  ultimate  mortality  is  represented 
by  100  per  cent,  of  the  select  and  ultimate.  If  the  policy  was 
issued  at  age  x  the  reserve  according  to  the  prospective  method 
would  be 

l-(P.  +  ^)a:,„, 

where  a^+»  is  based  on  the  mortality  represented  by  the  risk  and 
Px  the  net  premium  to  be  paid  in  accordance  with  the  contract. 
By  calculating  this  reserve  value  by  the  select  and  ultimate,  100 
per  cent.,  125  per  cent,  and  150  per  cent,  of  the  ultimate  mortality 
rates  we  can  obtain  by  interpolation  the  approximate  percentage 
of  the  ultimate  rates  equivalent  to  select  and  ultimate,  from  the 
prospective  standpoint.  As  it  is  obvious  that  the  reserve  values 
will  give  the  same  percentage  as  would  be  found  by  using  the  an- 
nuity values  for  the  same  attained  age,  irrespective  of  age  at  issue, 
the  calculation  was  based  on  the  annuity  value  and  resulted  as 
follows,  using  3  per  cent,  interest. 

Per  Cent.  Ultimate  Rates  Equlva- 
Attained  Age.  lent  to  S.  and  U.  1  -^  Previous  Col. 

20  95%  105% 

40  95   105 

60  92   109 

70  86   116 
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It  would  therefore  appear  that  the  total  ultimate  business  ac- 
cepted for  reinstatement  should  average  approximately  105  per 
cent,  to  115  per  cent,  of  the  select  and  ultimate  standard  depending 
upon  the  age  of  the  insured  at  date  of  reinstatement.  I  have  not 
extended  the  age  above  70,  because  it  is  probable  that  many  com- 
panies would  wish  to  view  applicants  of  such  an  advanced  age  with 
special  consideration,  in  view  of  the  difficulty  of  setting  up  stand- 
ards. In  fact  the  experience  of  most  companies  would  not  show 
select  rates  beginning  above  age  65. 

The  next  step  is  to  determine  how  highly  impaired  risks  may  be 
accepted  to  produce  the  average  mortality  of  105  per  cent,  to  115 
per  cent.  This  can  be  determined  in  the  way  shown  by  Mr.  Hunter 
(T.  A.  8.  A.,  Vol.  XII,  page  14). 

For  illustration  I  will  take  the  figure  105  per  cent.,  which  ap- 
pears to  be  applicable  through  attained  age  40.  Suppose  that  by 
trial  the  distribution  of  ratings  for  applicants  for  reinstatement  at 
such  ages,  originally  insuring  five  or  more  years  before,  is  found 
to  be  as  shown  in  the  table  below.  Multiplying  the  percentage  of 
business  at  each  rating  by  the  rating,  adding  the  resulting  prod- 
ucts, and  dividing  this  sum  by  the  sum  of  the  percentages,  we  ob- 
tain the  average  mortality  to  be  experienced  for  the  various  rating 
limits  of  acceptance.  In  this  way  we  find  that  a  limit  of  140  per 
cent,  rating  should  produce  the  desired  average  mortality  of  105 
per  cent,  of  the  select  standard. 


(1) 

Rating. 

(2) 
Per  Cent,  of  Busi- 
ness at  that  Rating. 

(3) 
Product 
(1)X(2). 

(4) 
2  (3). 

(5) 
2  (2). 

(6) 
(4)^(5). 

65 

\* 

2 

3 

5 

8 
11 
13 
12 
10 

8 

6 

5 

4 

3 

2 

2 

4 

65 

70 

150 

240 

425 

720 

1,045 

1,300 

1,260 

1,100 

920 

720 

625 

520 

405 

280 

290 

65 

135 

285 

525 

950 

1,670 

2,715 

4,015 

5,275 

6,375 

7,295 

8,015 

8,640 

9,160 

9,565 

9,845 

10,135 

1 

2 
4 
7 
12 
20 
31 
44 
56 
66 
74 
80 
85 
89 
92 
94 
96 
100 

65 

68 

71 

75 

79 

84 

88 

91 

94 

97 

99 

100 

102 

103 

104 

105 

106 

70 

75 

801 

85 

90 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150  and  above 
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This  result  is  applicable  apparently  to  all  cases  for  ages  up  to 
40  and  for  durations  of  five  years  or  more.  Most  medical  directors 
and  actuaries  would,  I  believe,  feel  that  a  greater  allowance  should 
be  made  at  age  40  for  a  man  who  took  out  his  policy  at  age  20, 
than  for  one  who  originally  applied  at  age  35.  There  is  probably 
in  most  companies'  experience  a  suflficient  doubt  that  the  effect  of 
selection  lasts  only  five  years  to  warrant  a  more  liberal  limit  of 
rating  for  long  durations  and  perhaps  a  slightly  lower  one  for  pol- 
icies in  force  five  years.  The  solution  of  the  difficulty  may  be 
found  in  such  an  increase  in  the  limit  of  rating  with  advance  in 
attained  age  as  is  indicated  for  attained  ages  over  40  in  the  figures 
given  above. 

For  the  purpose  of  illustration  I  shall  assume  that  140  per 
cent,  is  taken  as  the  maximum  rating  for  a  policy  five  years  from 
issue.  We  shall  next  want  the  ratings  for  shorter  durations. 
These  might  be  obtained  through  the  annuity  values,  but  they  can 
be  readily  determined  by  interpolation  between  140  per  cent,  and 
the  limit  for  new  business  corresponding  to  duration  zero.  In  this 
work  a  rough  guide  may  be  obtained  by  taking  the  sum  of  the  dif- 
ferences between  the  select  and  ultimate  mortality  rates  for  the 
entire  period  of  selection  and  observing  how  much  of  this  sum  is 
left  at  the  end  of  the  first,  second,  third,  etc.,  policy  years.  For^ 
practical  purposes  it  may  well  be  found  that  no  extra  allowance 
is  to  be  made  over  the  new  business  limit  until  the  end  of  the 
second  policy  year. 

For  limited-payment  life  forms  the  reserve  from  a  prospective 
viewpoint  is 

1    _  /7q'  _        Pa'  1 

J.  U/O/x+n  m-*-  x<^jc-^■n^.m — n|  • 

It  is  therefore  evident  that  the  effect  of  selection  as  a  percentage 
of  ultimate  mortality  must  be  calculated  from  the  reserves  and  not 
from  the  annuity  values.  The  figures  below  give  the  results  by  the 
Select  and  Ultimate  American  Table  for  twenty  payment  life 
policies  issued  five  years  previously. 

Per  Cent.  Ultimate  Rates  Equlva- 
Attained  Age.  lent  to  S.  and  U.  1  -i-  Previous  Col. 

20  94%  106% 

40  93  108 

60  89  112 

17 
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It  would  therefore  appear  that  a  somewhat  greater  allowance 
than  that  shown  for  ordinary  life  policies  could  be  allowed.  At- 
tention may  be  called  to  the  fact  that  in  the  limiting  case  of  pol- 
icies that  have  reached  the  end  of  the  premium-paying  period  the 
same  percentages  would  be  shown  as  for  ordinary  life  at  the  same 
attained  age,  since  the  effect  of  select  mortality  on  the  reserve  for 
a  paid-up  policy  will  be  determined  by  the  effect  on  annuity  values. 

When  we  consider  endowment  forms  another  factor  beside  the 
duration  enters  into  the  problem,  namely,  the  number  of  years 
from  the  date  of  reinstatement  to  maturity.  Theoretically  on  the 
assumption  that  a  death  claim  is  payable  at  the  end  of  the  policy 
year  in  which  it  occurs,  every  policy  could  be  restored,  one  year 
from  maturity.  From  a  practical  standpoint  also  this  may  be  con- 
sidered a  satisfactory  assumption.  It  follows  logically  that  an  en- 
dowment with  but  a  few  years  to  run  can  be  restored  in  spite 
of  a  considerable  impairment.  As  the  formula  for  the  reserve, 
1  —(Px^  -\-  d)ax+n:^i[Z^,  shows,  the  percentage  of  ultimate  mortal- 
ity represented  by  the  select  and  ultimate  would  be  the  same  for  all 
endowments  with  the  same  attained  age  and  number  of  years  to 
run  if  the  select  period  has  been  passed.  The  tables  may  therefore 
be  materially  abridged. 

As  it  will  be  found  that  for  policies  being  reinstated  within  a 
few  years  of  maturity  the  ultimate  mortality  represents  a  very  high 
percentage  of  select  mortality,  and  as  the  distribution  of  business 
at  high  ratings  may  be  subject  to  somewhat  uncertain  fluctuations 
in  different  sample  distributions,  it  is  well  to  have  a  rough  check 
on  the  maximum  ratings  arrived  at.  The  following  method  can  be 
used  for  such  an  approximation. 

It  was  found  that  risks  rated  140  per  cent,  and  below  should 
produce  an  average  of  105  per  cent,  of  the  select  mortality,  which 
represents  ultimate  mortality.  Therefore  if  the  standard  of  mor- 
tality were  changed  to  the  ultimate  rates  we  could  produce  an 
average  ultimate  mortality  by  accepting  cases  rated  140  -^  105,  or 
133  per  cent,  of  the  ultimate  standard.  Let  us  call  the  figure  130 
per  cent,  to  be  conservative.  We  shall  also  assume  that  there 
is  no  net  risk  during  the  last  year  before  maturity  and  that  over 
the  last  few  years  prior  thereto  the  net  risk  decreases  in  arithmetical 
progression.  For  an  application  two  years  before  maturity  only 
one  year  of  net  risk  will  exist.  For  that  year,  on  the  basis  of  the 
Select  and  Ultimate  American  Table,  the  select  rate  is  50  per  cent. 
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of  the  ultimate.  Therefore  the  maximum  rating  of  130  per  cent, 
of  the  ultimate  will  correspond  to  360  per  cent,  of  the  select 
rate,  which  is  the  medical  director's  standard.  For  a  policy  three 
years  from  maturity  we  have  two  years  of  net  risk,  the  first  being 
twice  the  second  in  amount.  The  select  rates  are  respectively  50 
per  cent,  and  65  per  cent,  of  the  ultimate.  Weighting  these  per- 
centages in  proportion  to  the  net  risk  and  adding,  we  have  2  X  50 
-j-lX65=:165,  which  may  be  termed  the  aggregate  select  mor- 
tality. The  corresponding  aggregate  ultimate  mortality  that  may 
be  allowed  would  be  3  X  130  or  390.  Dividing  390  by  165  we  have 
approximately  235  per  cent,  as  the  percentage  of  select  mortality 
that  may  be  allowed. 

This  method  is  so  rough,  both  because  of  the  basic  assumption 
that  rather  highly  impaired  risks  exhibit  a  constant  percentage  of 
select  mortality  and  because  of  the  manner  of  calculation,  that  the 
results  should  doubtless  be  modified  on  the  conservative  side.  It 
does  illustrate  however  that  the  limits  of  rating  for  such  endow- 
ments are  high. 

It  is  hardly  necessary  to  go  into  detail  regarding  policies  on  the 
term  plan,  except  to  point  out  that  the  limits  for  acceptance  will  be 
lower  than  for  corresponding  endowments,  due  to  the  fact  that  the 
net  risk  is  practically  a  constant  quantity.  It  will  also  be  advisable 
to  use  conservative  limits  to  guard  against  anti-selection. 

In  presenting  these  methods  for  the  treatment  of  reinstatements, 
I  would  call  attention  to  the  necessity  of  taking  other  facts  into  ac- 
count in  particular  cases.  It  appears  to  me  that  any  case  should  be 
reinstated  if  it  is  no  worse  than  when  originally  accepted,  barring 
misrepresentation.  For  example,  suppose  an  applicant  was  ac- 
cepted five  years  previously,  when  a  wholesale  liquor  dealer^  at 
standard  rates,  but  that  since  that  date  the  company  has  estab- 
lished an  extra  premium  for  such  risks.  The  fact  that  the  con- 
tinuing policyholders  of  the  same  year  of  issue  were  selected  under 
the  same  rules  in  force  five  years  before  would  justify  the  applicant's 
re-entry  into  that  group. 

Take,  again,  the  case  of  a  man  insured  at  standard  rates  at  a 
young  age  when  somewhat  overweight.  If,  fifteen  years  later,  he 
is  of  approximately  the  same  build  he  should  be  reinstated  even 
though  the  impairment  at  the  time  of  reinstatement  constitutes  a 
higher  rating  than  at  the  original  date  of  issue.    In  general,  any 
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increase  in  rating,  as  a  natural  consequence  of  the  increase  in  age, 
should  not  prevent  reinstatement. 

A  special  problem  is  presented  in  the  case  of  deferred  dividend 
endowments.  As  soon  as  the  reserve  and  pro  rata  share  of  surplus 
are  together  equal  to  the  face  of  the  policy  any  extra  mortality 
operates  as  a  profit  instead  of  a  loss.  It  is  therefore  more  advan- 
tageous to  the  other  policyholders  to  reinstate  a  substandard  risk 
than  a  standard  risk,  after  a  certain  duration.  A  rule  can  conse- 
quently be  laid  down  to  reinstate  all  deferred  dividend  endowments 
from  that  time  on. 

Mr.  Moir  has  given  the  subject  of  reinstatement  of  policies  run- 
ning under  extended  term  insurance  careful  treatment  in  his  paper 
referred  to  above.  It  may  be  well  to  add  a  warning  that  the  in- 
sertion of  the  disability  clause  changes  the  problem,  and  that  any 
rules  adopted  should  protect  the  company  against  the  reinstatement 
of  policies  which  are  likely  to  present  disability  claims.  If  a  med- 
ical examination  is  insisted  upon,  irrespective  of  the  extended  term 
insurance  period,  the  proper  cases  can  be  determined  in  which  to 
require  cancellation  of  the  disability  clause  as  a  precedent  to  re- 
instatement. 

In  discussing  Mr.  Moir's  paper,  Mr.  Hunter  has  suggested  that 
a  policy  might  be  restored  if  it  has  five  years  yet  to  run  under  ex- 
tended term  insurance.  The  correctness  of  such  a  practice  cannot 
in  my  opinion  be  judged  at  all  definitely  until  the  mortality  expe- 
rience under  policies  so  restored  is  determined.  It  is  difficult  ta 
estimate  the  self -selection  resulting  from  such  a  rule,  and  in  indi- 
vidual cases  it  is  highly  probable  that  the  policyholder's  decision  will 
be  favorable  to  the  continuing  policyholders.  The  result  in  total 
however  is  not  at  all  clear. 

Let  us  assume,  for  example,  that  the  substandard  lives  to  be 
restored  will  exhibit  mortality  rates  which  are  a  constant  percentage 
of  the  normal  ultimate  rates.  The  extended  insurance  necessary 
for  reinstatement  without  loss,  disregarding  expense  and  future 
contributions  to  fixed  charges,  and  assuming  that  reinstatement  is 
applied  for  soon  after  lapse,  can  be  found  as  follows.  The  addi- 
tional benefit  to  be  granted,  which  is  a  deferred  insurance,  must  be 
offset  by  the  present  value  of  the  future  net  premiums  to  be  re- 
ceived. 
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where         a;  =  age  at  issue, 

n  =  duration  at  lapse, 

i  =  terni  of  extended  insurance, 

and  the  primed  symbols  are  calculated  according  to  the  mortality 
for  such  risks. 
Therefore 

This  equation  may  then  be  readily  solved  for  t  by  inspection  of 
the  values  of  M'. 

Similarly  for  a  limited-payment  life  policy 


ML 


x-)-n+  ( 


ii-LxK^  z+n  ^x+mj' 


Using  the  American  Experience  3  per  cent.  Table  the  following 
results  were  obtained,  expressed  to  the  nearest  integral  year  of  ex- 
tension. 


Age  Attained  at 
Lapse. 

Age  at  Issue. 

Ext.  Term  Ins 

.  for  Ord.  Life. 

Ext.  Term  Ins.  for  20  P.L. 

150%  Mort. 

200%  Mort. 

150%  Mort. 

200%  Mort. 

35 
35 

20 
25 

20  yrs. 
17 

20  yrs. 
18 

34  yrs. 
25 

31  yrs. 
23 

35 

30 

13 

15 

15 

16 

35 

35 

8 

12 





50 

30 

17 

17 

— 



50 

35 

16 

15 

23 

20 

50 

40 

13 

13 

16 

15 

50 

45 

10 

11 

11 

11 

50 

50 

6 

8 

— 

— 

The  figures  inserted  for  the  case  of  an  ordinary  life  lapsed  at 
issue  are  for  a  purpose  to  be  explained.  It  can  be  noticed  that  to 
make  reinstatement  automatic  where  the  term  is  five  years  will 
mean  a  loss  on  such  cases  unless  the  extra  mortality  has  a  greater 
weight  within  the  five  years  than  is  represented  by  a  constant  per- 
centage of  American  ultimate  rates. 

The  form  of  the  equation  by  which  this  table  was  derived  will 
suggest  that  a  policy  loan  will  alter  the  situation.  Let  us  assume 
that  a  company  grants  extended  insurance  only  for  the  face  amount 
of  the  policy  less  indebtedness  for  such  term  as  the  balance  of  the 
cash  value  will  purchase.  Then  the  term  necessary  for  reinstate- 
ment without  loss  in  the  case  of  the  ordinary  life  will  be  deter- 
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mined  by  the  equation, 

(1  -  DtiA'^+n  =  (Px  +  dl)a'^+n. 

where  I  is  the  indebtedness  per  dollar  of  insurance.     I  shall  use 
d  as  the  rate  of  discount  corresponding  to  the  valuation  rate  of  in- 
terest, in  this  case  3  per  cent.    This  is  equivalent  to  the  assumption 
that  any  excess  paid  over  that  rate  is  refunded  in  dividends. 
Now 

_  P^  +  d^  ^' 

Therefore  t  may  be  determined  either  by  calculating  the  right- 
hand  side  of  this  equation  or  by  finding  the  age  y  where  P^ 
=  {Px-{-  dl)/{l  —  Z)  and  using  tables  for  ordinary  life  without 
loans  like  the  specimen  table  above. 

The  nature  of  the  problem  may  be  clarified  by  noticing  that 
when  a  policyholder  takes  a  loan  for  the  full  reserve  he  in  reality 
surrenders  his  insurance  and  takes  new  insurance  for  a  reduced 
amount  at  his  attained  age,  with  the  exception  of  the  fact  that  he 
is  more  favorably  treated  as  to  expense  and  surrender  charges  than 
a  new  policyholder.  As,  for  a  policy  free  of  indebtedness,  the 
older  the  age  at  issue  the  less  is  the  term  of  extended  insurance 
necessary  for  reinstatement  at  a  given  attained  age,  so  the  greater 
the  loan  the  less  is  the  term  necessary.  In  the  limiting  case  where 
the  full  reserve  is  borrowed, 

l  ^  n'  X  ^^   \-t^x+n         -t^xj^x+n- 

Therefore 

Px  +  dl  _Px-\-  da.+niPx+n   -  Px) 
i  L  1  yix+n         -t^xJ^x+n 

■LxAx+n  "I    d-^x+n 


1    -   (  ; d  -  Px)  Rx+n 

_  Ax+n(Px  +  d) 
ax+n(Px  +  d) 

^^  -t^x+n- 

It  is  therefore  evident  that  the  shortest  term  necessary  is  that 
shown  by  the  original  equation,  where  the  age  at  issue  is  taken  as 
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the  age  at  lapse,  although  of  course  such  a  term  can  never  exist. 
Consequently  the  one  table  for  ordinary  life  may  be  made  to  cover 
policies  with  or  without  loans. 

Another  fact  affecting  the  term  of  insurance  necessary  for  rein- 
statement is  the  plan  of  insurance.  The  general  equation  for  an 
endowment  becomes 


I'  1 


1         Px^  +  dl   , 


or 


,A'-^ 1  4-  A'       -^  -     ^'"'    ' 

If  no  loan  exists,  Z  becomes  zero. 

This  may  be  reduced  to  commutation  symbols 

j^,       _  -P^^  +  dl     ,  ,    \  Jr-  M'     —  n'^ 

It  is  evident  that  in  this  case  a  table  arranged  by  age  at  matu- 
rity covering  cases  with  no  loan  can  be  made  to  cover  policies  with 
loans,  by  finding  age  y,  where 

p _  PxT^  +  dl 

It  may  also  be  shown  that  where  the  loan  equals  the  full  reserve 
Pxi;;\  +  dl 


1  -I 


=  P      — I 

•*■  x-(-n  :  »n— n| 


The  following  table  shows  the  term  insurance  necessary  on  the 
basis  of  no  indebtedness  with  the  limiting  hypothetical  case  where 
the  age  at  issue  coincides  with  the  age  at  lapse. 


Endowments  Ma  tubing  at  55. 

Age  Attained  at  Lapse. 

Age  at  Issue. 

Ext.  Term  Ins.  Required 

Ext.  Term  Ina.  Pur- 

200 ?^  Mortality. 

chased  by  Full  Reserve. 

25 

15 

19 

23 

25 

20 

13 

12 

25 

25 

7 



35 

25 

20  + 

Bal.  of  Term 

35 

26 

19 

((           H            tl 

35 

30 

14 

18 

35 

35 

5 

— 

45 

43 

9 

Bal.  of  Term 

45 

45 

2 

— 
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The  result  for  a  policy  issued  at  age  25,  lapsed  at  35,  requijes 
explanation.  According  to  the  table  20  +  years  of  extended  in- 
surance are  necessary  to  prevent  a  loss  upon  reinstatement.  There 
are,  however,  only  20  years  from  date  of  lapse  to  date  of  maturity. 
The  anomaly  is  explained  by  examining  the  equation  from  which 
the  term  necessary  was  obtained,  as  the  assumption  was  made  that 
no  pure  endowment  benefit  remained  to  the  insured  upon  lapse  and 
therefore  the  entire  pure  endowment  benefit  was  granted  upon  re- 
instatement. Again  for  a  policy  issued  at  age  30  and  lapsed  at  35, 
the  full  reserve  purchases  18  years  of  extended  insurance  whereas 
all  that  is  required  for  reinstatement  is  a  term  of  14  years.  By 
observing  the  comparisons  of  the  term  necessary  with  the  term 
granted  by  the  contract  we  can  draw  a  line  for  any  given  age  at 
lapse  and  state  that  all  policies  free  from  loans  issued  below  that 
age  can  be  reinstated. 

If  a  policy  was  issued  below  this  limiting  age  but  has  a  loan 
outstanding  and  the  equivalent  age  y,  found  from  the  equation 
Pyx^m-v]  ={PxW\  -{-  dl)/{l  —  I),  does  not  exceedthis  limiting 
age,  such  a  policy  may  also  be  reinstated,  for  the  net  equity,  full 
reserve  less  loan,  per  thousand  of  extended  insurance  can  be  shown 
to  equal  the  full  reserve  per  thousand  on  a  policy  issued  at  age  y 
free  from  loan,  giving  the  same  term  of  extension  in  both  cases. 
For  simplicity  I  will  demonstrate  this  in  terms  of  ordinary  life 
symbols,  since  endowments  maturing  at  a  given  age  are  the  same 
as  life  policies  where  the  mortality  table  terminates  at  the  maturity 
age. 
We  have  given 

To  prove  that 


l-l 

V  —  / 


n—c  '  . 


X+C) 


where  x-\-n  =  age  at  laspe  and  n  >  c.     Now 

Px   -\-   dl   =    Px+C    ~    IP  X+C 


Therefore 


P       —  P 

L  ^^    -p  I       J      ^^    l-l   X+C  -t^xj^x+c  ^^    C'    X' 

V   —1        V   —   V 

n'  X         •'         n'  X         c'  X 

l-l    ~    1-cFx   • 
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But 
Therefore 


nV,=   1  -  a  -  cV.)a  -  n-cV.+c). 
nVx  -cVx         1   -   (1  -  cF.)(l  -  n-cV.+c)  -  cVg 

1-cV,  1  -  cF. 

n—c'x+e\i-         cr  x) 


1-cF. 


n — cr    : 


n—c"  z+c« 


It  also  follows  that  a  policy  lapsed  at  a  given  age  and  issued 
above  the  limiting  age  as  above  described,  or  one  with  an  equivalent 
premium  above  that  age  on  account  of  loan,  cannot  be  reinstated. 
The  tables  for  both  ordinary  life  and  endowments  can  consequently 
be  simplified  greatly  in  operation,  with  such  adjustments  as  are 
necessary  because  of  lower  surrender  charges  on  policies  with  loans 
than  on  the  equivalent  policies  with  no  indebtedness.  All  such 
tables  as  I  have  suggested,  however,  are  based  upon  assumptions 
regarding  mortality  on  reinstated  policies  which  may  be  con- 
siderably at  variance  with  the  facts.  They  do  at  least  suggest  that 
a  rule  to  grant  reinstatement  when  a  fixed  number  of  years  of  ex- 
tended insurance  exists  irrespective  of  age,  plan,  duration  and  in- 
debtedness is  probably  too  rough  a  method  to  be  just  between  dif- 
ferent policyholders.  Before  any  definite  solution,  however,  can 
be  obtained  it  is  necessary  that  we  have  a  fairly  clear  idea  of  the 
mortality  to  be  expected.  I  therefore  trust  that  any  member  who 
is  able  to  obtain  an  experience  bearing  on  this  point  wil|l  present 
the  results  before  the  Society. 
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Obseevations  on  the  Methods  and  Publications 
OF  the  United  States  Census  Bureau. 

BY 

HUGH    H.    WOLFENDEN. 

Eecently  I  have  had  occasion  to  make  a  review  of  those  methods 
and  publications  of  the  United  States  Census  Bureau  which  are  of 
interest  to  the  actuarial  profession,  Nowhere  in  the  Transactions 
is  there  any  paper  dealing  with  this  important  subject.  In  view, 
therefore,  of  the  needs  of  students,  and  in  order  to  provide  a  basis 
for  discussion,  the  following  paper  has  been  prepared. 

The  Basis  of  the  U.  S.  Census. 
The  United  States  Census  is  taken  every  ten  years  (the  last — 
the  13th — having  been  made  in  1910)  in  accordance  with  Consti- 
tutional requirement;  and,  from  what  was  little  more  than  a  mere 
enumeration  of  population  at  the  first  census  in  1790,  it  has  grown 
until  now  exhaustive  enquiries  are  made  not  only  as  to  population, 
but  also  as  to  agriculture,  manufactures,  and  mines  and  quarries. 
The  task  of  obtaining  and  tabulating  this  vast  body  of  data  was 
greatly  facilitated  in  1902  by  the  establishment  of  a  permanent 
census  office,  which  not  only  obviated  the  necessity  of  re-creating 
the  census  bureau  every  ten  years  and  thus  assured  continuity  in 
the  work,  but  also  rendered  possible  the  investigation  of  many  other 
matters  of  interest  during  the  intercensal  period.  Thus,  in  the 
years  between  the  main  censuses,  decennial  censuses  are  made  of 
religious  bodies,  water  transportation,  fisheries,  and  dependent,  de- 
fective and  delinquent  classes;  every  five  years  manufactures, 
power  stations,  street  railways  and  telephones  and  telegraphs  are 
investigated,  and  a  census  of  agriculture  (smaller  in  scope  than 
the  decennial  agricultural  census)  is  taken;  mortality  reports  and 
statistics  of  cities  are  published  annually,  and  this  year  the  annual 
publication  of  birth  statistics  has  been  commenced;  cotton  sta- 
tistics are  reported  every  two  weeks;  and  special  enquiries,  such 
as  the  censuses  of  the  Philippines,  Oklahoma  and  Cuba,  and  local 
intercensal  enumerations  of  populations  which  since  the  last  census 
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haye  shown  an  abnormal  rate  of  growth,  are  undertaken.  The 
Bureau  also  is  active  in  co-operating  with  state  officials  in  securing 
better  registration  laws,  the  adoption  of  standard  forms  of  cer- 
tificates, etc. 

The  decennial  population  census,  including  the  occupational  sta- 
tistics, the  annual  mortality  and  birth  reports,  and  various  allied 
enquiries  and  reports  undertaken  and  published  intercensally,  are 
the  portions  of  the  work  of  the  Census  Bureau  in  which  the  actu- 
arial profession  is  particularly  interested,  and  which  therefore  will 
be  considered  here. 

The  basis  of  the  population  census  is  the  "  de  jure  "  method,  the 
data  being  entered  by  "enumerators"  on  schedules,  the  subsequent 
tabulation  being  effected  by  the  electrical  punched  card  system. 
The  employment  of  the  "de  jure"  and  "canvasser"  methods — 
the  former  term  signifying  that  persons  are  recorded  as  of  their 
"  usual  place  of  abode,"  the  latter  that  the  enumerators  are  respon- 
sible for  filling  in  the  particulars — differs  from  the  usual  European 
practice;  for  there  the  "de  facto"  and  "householder"  methods 
are  generally  employed — by  which  persons  are  entered  as  belong- 
ing to  the  place  in  which  they  are  at  the  date  of  the  census,  and 
the  householders  instead  of  the  enumerators  being  required  to  fill 
up  the  schedules. 

Much  consideration  has  been  given  to  the  advisability  of  retain- 
ing the  "  de  jure  "  and  "  canvasser  "  methods.  The  determination 
under  the  "  de  jure  "  method  of  the  "  usual  place  of  abode "  is  ad- 
mittedly one  of  the  greatest  difficulties  of  the  enumerators,  who 
are  instructed  to  count  persons  temporarily  absent  from  their  dis- 
tricts but  not  to  enumerate  persons  temporarily  present  "  unless  it 
is  practically  certain  that  they  would  not  be  enumerated  anjrwhere 
else."  Particularly  therefore  in  the  case  of  men — who  are  more 
likely  than  women  to  be  away  from  home — there  is  danger  of  con- 
siderable error  by  unintentional  omission  or  duplication,  to  which 
must  be  added,  when  the  "  de  jure  "  and  "  canvasser  "  methods  are 
used  in  conjunction,  the  ever-present  and  well-known  tendency  of 
enumerators  to  resolve  doubtful  cases  always  in  one  direction.  The 
"  de  facto  "  method,  on  the  other  hand,  makes  no  attempt  at  a  true 
geographical  distribution  of  the  population.  The  "de  jure" 
method  is  theoretically  preferable,  but,  as  compared  with  the  "de 
facto"  method,  it  probably  counts  the  population  less  accurately 
although  it  effects  a  better  geographical  distribution.    The  employ- 
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ment  of  the  '^de  jure"  populations  in  the  calculation  of  rates  of 
mortality  renders  the  difficult  question  of  the  distribution  of  non- 
resident and  institutional  deaths  to  their  usual  residences  a  matter 
of  great  importance,  for  otherwdse  the  deaths  and  the  populations 
from  which  they  arise  will  not  correspond.  It  may  be  well  to  men- 
tion at  this  point  that  the  necessity  of  some  method  of  distributing 
non-resident  and  institutional  deaths  is  recognized  by  the  Census 
Bureau,  a  set  of  proposed  rules  having  been  formulated  at  the  1907 
meeting  of  the  Vital  Statistics  Section  of  the  American  Public 
Health  Association.  Some  of  these  rules  have  been  adopted;  and 
the  latest  mortality  report  tabulates  the  deaths  including  and  ex- 
cluding non-resident  deaths — a  "non-resident  death"  being  de- 
fined as  that  of  a  "person  who  dies  in  a  hospital  or  other  institu- 
tion, whose  previous  residence  is  given,  and  who  lived  less  than 
one  year  in  the  registration  unit  in  which  death  is  compiled." 
This  definition  embraces  institutional  deaths  only,  and  does  not 
touch  non-residents  not  in  institutions.  The  errors  arising  from 
the  latter  class,  however,  are  not  so  important. 

The  principal  objection  in  the  United  States  to  the  employment 
of  the  "  householder  "  instead  of  the  "  canvasser  "  method  of  ob- 
taining the  particulars  for  the  schedules  is  the  impossibility  of 
getting  the  schedules  filled  in  by  the  large  negro  and  foreign-born 
population,  among  whom  the  percentage  of  illiteracy  is  high.  The 
main  advantages  are  its  lower  cost — the  work  of  the  enumerators 
being  less  arduous — and  the  fact  that,  since  most  of  the  particulars 
are  directly  filled  in  by  the  persons  enumerated,  the  accuracy  of 
the  results  is  less  dependent  upon  the  efficiency  of  the  enumerators. 
At  the  1910  census  the  method  was  tried  experimentally  for  a 
small  section  of  the  population;  but,  probably  because  no  penalty 
was  provided  in  case  of  failure  to  fill  in  the  schedule,  only  a  small 
number  were  completed  and  the  results  were  not  satisfactory. 

A  further  important  matter,  which  lies  at  the  very  foundation  of 
any  census  plan,  is  the  question  as  to  whether  the  census  should 
be  decennial  or  quinquennial.  For  many  years  there  has  been  an 
agitation  in  various  countries  in  favor  of  the  quinquennial  census, 
with  the  result  that  in  France,  Germany,  New  Zealand  and  Queens- 
land, a  census  is  now  taken  every  five  years.*    Particularly  where, 

*  An  interesting  discussion  of  this  movement  is  given  by  Mr,  G.  H.  (now 
Sir  Gerald)  Eyan  in  his  paper,  "The  Case  for  Census  Eeform, "  J.  I.  A., 
XXXVI,  p.  329. 
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as  in  the  United  States,  the  population  changes  rapidly  in  con- 
stitution and  is  subject  to  periodical  waves  of  immigration,  it  is 
exceedingly  difficult,  especially  for  the  smaller  communities,  to 
make  intercensal  estimates  with  even  approximate  accuracy  when 
the  census  is  only  decennial.  Such  estimates,  though  primarily 
necessary  for  the  computation  of  birth  and  mortality  rates  in  the 
intercensal  years,  are  also  required  for  certain  administrative  pur- 
poses. The  method  of  computation  employed  in  the  United 
States  is  the  arithmetical  progression  method,  which,  on  account 
of  the  disturbing  effects  of  migration  and  the  great  variations  in 
the  rates  of  growth  in  the  different  intercensal  periods,  has  been 
considered  to  give  on  the  whole  closer  approximations  than  the 
geometrical  progression  method — which  is  more  applicable  to  the 
settled  and  more  uniformly  constituted  populations  of  Europe.* 

A  valuable  check  upon  the  accuracy  of  these  intercensal  estimates 
is  provided  by  those  states  which — principally  for  purposes  of  legis- 
lative apportionment — take  State  censuses  between  the  dates  of  the 
Federal  censuses.  This  check,  however,  would  appear  to  be  of 
diminishing  utility,  for  of  the  twenty-six  states  which  at  some  time 
have  had  constitutional  or  legal  provision  for  a  state  census,  four- 
teen exercised  their  authority  in  1904-1905  and  only  ten  in  1914- 
1915.  State  censuses,  uniform  with  one  another  and  with  the  Fed- 
eral census,  if  taken  in  all  or  most  of  the  states  at  a  time  midway 
between  the  Federal  censuses,  would  remove  the  advisability  of  a 
quinquennial  Federal  census.  It  is  to  be  noted  that  whereas  the 
population  census  is  taken  only  at  ten-year  intervals,  the  impor- 
tance of  frequent  enumerations  of  fluctuating  data  is  recognized 
by  the  taking  of  a  manufactures  census  and  a  reduced  agricultural 
census  every  five  years. 

Should  the  expense  of  a  quinquennial  Federal  population  census 

*  This  superiority  of  the  arithmetical  progression  method,  especially  for 
the  smaller  communities  such  as  cities  and  towns,  has  been  shown  by  Dr.  C. 
L.  "Wilbur's  reports  on  the  Vital  Statistics  of  Michigan  (see  American 
Statistical  Association,  Quarterly  Publications,  Volume  V),  by  Mr.  F.  S. 
Crum  in  the  case  of  Massachusetts,  and  by  the  various  estimates  of  popula- 
tion published  by  the  Census  Bureau.  The  Australian  method,  as  Dr.  Wil- 
bur remarks  in  the  above  paper,  or  the  Combined  Progression  method  sug- 
gested by  C.  H.  Wickens  (See  J.  I.  A,,  xliii  pp.  60-63)— both  of  which 
take  separate  account  of  the  increases  due  to  natural  causes  and  to  migra- 
tion— ^would  give  closer  estimates  if  sufficiently  accurate  statistics  of  migra- 
tion could  be  compiled. 
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be  prohibitive,  suflficient  data  would  be  obtained  if  midway  between 
the  main  censuses  an  enumeration  were  made  covering  only  age, 
sex,  marital  condition,  race,  and  nativity. 

The  Eepoets  on  the  Population  Census. 

The  results  of  the  population  census  are  presented  in  four  vol- 
umes— one  being  a  General  Eeport  and  Analysis,  two  volumes  being 
detailed  reports  by  states,  and  the  fourth  dealing  with  the  occu- 
pation statistics.  In  a  further  volume  entitled  "Abstract  of  the 
Census"  the  matters  treated  in  the  general  report  and  analysis 
are  given  in  slightly  condensed  form,  along  with  similar  conden- 
sations of  the  volumes  dealing  with  agriculture,  manufactures  and 
mining;  but  no  condensation  is  given  of  the  occupation  statistics. 
Occupational  statistics  are  omitted  similarly  from  the  various  state 
supplements,  which  give  the  data  of  population,  agriculture,  manu- 
factures, mines  and  quarries  for  each  state  separately.  The  pub- 
lication of  the  report  on  occupations  was  considerably  delayed,  and 
certain  statistics  had  to  be  omitted  therefrom,  the  intention  being 
to  publish  them  later  in  a  supplementary  report ;  which  work,  how- 
ever, has  not  yet  been  completed. 

The  main  chapters  of  the  General  Eeport  and  Analysis  deal  very 
completely  with  the  subject  of  population.  A  study  of  this  report 
serves  to  emphasize  clearly  the  difficulties  of  statistical  compilation 
for  a  population  so  varied  in  nature,  and  the  errors  necessarily  at- 
tendant upon  the  reporting  of  various  distinctions,  such  as  black 
or  mulatto,  which  are  so  largely  determined  by  the  personal  judg- 
ment of  the  enumerators. 

A  question  of  considerable  interest  is  raised  by  the  report  on  the 
age  distribution  of  the  population.  The  difficulty  of  securing  ac- 
curate age  returns,  the  tendency  of  women  to  understate  their  ages 
and  of  both  sexes  to  report  an  age  ending  in  0  or  5,  the  overstated 
ages  of  those  who  report  themselves  as  centenarians  (particularly 
among  those  portions  of  the  population  which  show  a  high  per- 
centage of  illiteracy),  and  the  deficiency  in  the  number  of  children 
reported  at  "one  year"  and  "under  one  year,"  are  well-known 
features  of  census  returns  in  every  country.  It  seems  doubtful, 
however,  whether  the  methods  employed  in  the  1910  census  were 
those  most  likely  to  produce  the  most  accurate  possible  returns. 
The  schedule  called  for  the  age  last  birthday.  The  enumerators 
were  instructed  to  enquire  whether  an  age  stated  as  ending  in  0  or 
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5  was  an  exact  age,  and  they  were  further  told,  when  it  was  impos- 
sible to  get  an  exact  age,  to  enter  an  approximate  age  rather  than 
to  return  the  age  as  unknown. 

With  regard  to  the  form  of  the  age  query,  both  age  last  birth- 
day and  date  of  birth  were  asked  for  in  1900;  but,  consequent  on 
a  report  by  Prof.  W.  B.  Bailey  and  J.  H.  Parmelee  (American 
Statistical  Association,  Quarterly  Publications,  Volume  XII,  page 
110),  it  was  considered  that  the  date  of  birth  enquiry  did  not  ap- 
preciably improve  the  accuracy  of  the  returns.  The  advisability 
of  dropping  the  date  of  birth  enquiry  was  combated  by  Prof.  Allyn 
A.  Young  (American  Statistical  Association,  Volume  XII,  page 
360)  who  emphasized  that  the  "date  of  birth"  question  had  been 
recommended  by  the  International  Statistical  Congress  as  far  back 
as  1872  and  "no  subsequent  international  statistical  gathering  has 
reversed  or  modified  the  recommendation,"  that  practically  all 
Europe  uses  it,  that  it  is  a  form  of  question  to  which  an  ap- 
proximate reply  is  not  so  easy,  and  that  the  1900  census  age  re- 
turns were  more  accurate  than  previously.  (See  also  Dr.  A.  A. 
Young's  Eeport  on  ages  for  the  1900  census,  in  Supplementary 
Analysis,  Twelfth  Census,  1900,  page  130). 

The  instructions  to  enumerators  to  fill  in  an  approximate  age 
rather  than  no  age  would  appear  to  be  of  doubtful  advisability, 
because  it  "may  have  encouraged  enumerators  to  record  ages  in 
years  ending  in  0  or  5  when  the  exact  age  could  not  be  ascertained." 
In  1900  this  instruction  was  not  given.  The  analysis  of  the  1910 
results  shows  a  diminished  accuracy  in  the  returns  as  compared 
with  those  of  1900  (except  in  the  case  of  negroes,  where  the  im- 
provement is  probably  attributable  to  diminished  illiteracy). 

At  present  on  account  of  defective  birth  registration  in  the 
United  States,  the  birth  records  cannot  be  used  in  the  construction 
of  life  tables  at  infantile  ages,  and  recourse  must  be  had  to  the 
census  data — which  emphasizes  the  desirability  of  reducing  as 
much  as  possible  the  errors  in  the  reported  ages  of  infants. 

In  view  of  all  the  circumstances  it  may,  therefore,  be  advisable 
to  return  to  the  date  of  birth  query  in  1920,  and  to  instruct  enu- 
merators to  report  as  of  unknown  age  all  those  whose  true  ages 
cannot  be  given  by  the  individuals  concerned.  Even  should  this 
result  in  a  greater  number  being  returned  as  of  unknown  age  the 
proportion  would  be  small  and  could  be  distributed  in  proportion 
to  the  population  of  known  ages. 
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The  necessity  of  employing  the  census  data  rather  than  the  birth 
records  as  a  basis  for  the  computation  of  infantile  mortality  rates 
suggests  the  advisability  of  showing,  in  the  published  tables  of  age 
distribution,  at  least  the  numbers  living  under  one  year  of  age  and 
if  possible  the  numbers  at  each  age  under  five  for  every  class  of 
the  population.  Such  statistics  are  not  presented  for  the  several 
subdivisions  of  the  population  classified  as  urban  and  rural,  aj- 
though  the  numbers  living  under  one  year  are  given  for  the  other 
important  classifications. 

The  statistics  as  to  marital  condition  assume  a  greater  importance 
than  formerly  in  view  of  the  world-wide  movement  towards  the 
inauguration  of  schemes  of  national  insurance  and  old-age  pen- 
sions; for  in  the  computation  of  the  cost  of  such  schemes  it  is  nec- 
essary to  have  tabulations,  amongst  others,  of  the  population  ac- 
cording to  marital  condition.  (The  nature  and  availability  of  the 
other  data  required,  which  must  usually  be  derived  from  the 
records  of  births,  deaths,  and  marriages,  are  considered  later,  on 
page  281.)  On  this  point  the  census  report  gives  full  tabula- 
tions, by  geographical  divisions,  of  the  proportions  of  married, 
single,  widowed,  and  divorced,  for  each  sex  by  ages  for  the  dif- 
ferent color,  nativity,  and  parentage  classes.  Detailed  classification 
by  ages,  however,  has  to  some  extent  been  sacrificed  for  the  vo- 
luminous tables  according  to  locality — the  data  being  arranged  by 
age  groups  in  which  the  final  group  is  ''65  and  over,"  and  the 
nearest  approach  to  a  tabulation  by  individual  years  being  a  table 
showing  "the  marital  condition  of  the  population  15  to  34  years 
by  single  years  of  age  for  the  United  States."  It  would  be  of 
great  value  if  in  future  reports  the  final  group  "65  and  over" 
were  subdivided,  and  if  a  tabulation  by  single  years  could  be  given 
for  a  larger  range  of  ages  than  15-^34  which  do  not  even  cover  the 
years  of  productivity. 

The  analysis  of  the  data  according  to  country  of  birth  of  the 
foreign-born  population,  country  of  origin  and  mother  tongue  of 
the  foreign  white  stock,  with  the  chapters  on  year  of  immigration 
of  foreign-born  and  naturalization,  affords  very  valuable  informa- 
tion as  to  the  constitution  and  probable  national  sympathies  of  the 
alien  population,  and  also  as  to  their  naturalization.  Naturaliza- 
tion being  probably  dependent  not  only  upon  country  of  origin  but 
also  upon  age  and  length  of  residence  in  the  United  States,  it 
would  be  still  more  valuable  if  the  data  could  be  analyzed  accord- 
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ing  to  age  (in  broad  groups)  and  length  of  residence  in  the  United 
States  prior  to  naturalization.  This  would  necessitate  the  inser- 
tion in  the  population  schedule  of  a  question  as  to  year  of  natural- 
ization. Such  an  enquiry  would  also  facilitate  the  consideration 
of  the  various  features  and  influences  of  immigration,  upon  which 
at  present  no  comprehensive  report  is  made  by  the  Bureau. 

The  report  upon  occupations,  as  already  remarked,  was  seriously 
delayed,  and  a  full  analysis  has  not  yet  been  published.  "  In  the 
first  place,  because  of  a  lack  of  funds,  the  work  on  occupations  was 
practically  stopped  for  an  entire  year  during  the  regular  census 
period."  Consequently,  statistics  upon  the  subjects  of  unemploy- 
ment, marital  condition,  and  age  distribution  of  workers  by  quin- 
quennial age  groups;  whether  employer,  employee  or  working  on 
own  account;  and  country  of  birth  of  foreign-born  gainful  work- 
ers, were  omitted,  the  intention  being  to  publish  them  later  in  a 
supplementary  bulletin.  The  Director  of  the  Census  states,  how- 
ever, that  "  The  pressure  of  the  Census  Bureau's  current  work  has 
been  so  great  during  the  last  two  years  that  it  has  been  unable  to 
complete  the  compilation  of  these  statistics.  The  work  on  this 
bulletin  has  again  been  resumed."  In  any  examination  of  the  pub- 
lished reports  it  is  therefore  important  to  bear  in  mind  this  state  of 
affairs. 

The  treatment  of  the  occupation  data  of  the  1910  census  is 
especially  noteworthy  on  account  of  the  great  advance  made  in  the 
form  of  question  asked  and  in  the  classification  of  occupations. 
After  an  examination  of  the  classifications  used  by  various  coun- 
tries (which  information  is  given  in  a  paper  by  Alba  M.  Edwards, 
American  Statistical  Association,  Quarterly  Publications,  Volume 
XII,  page  618)  it  was  decided  that  "occupations  should  be  clas- 
sified with  respect  to  the  kind  of  work  done  or  the  character  of 
service  rendered  rather  than  according  to  the  article  made  or 
worked  upon,  or  the  place  where  the  work  was  done.  However, 
since  many  occupations  mean  little  when  considered  apart  from  the 
industries  in  which  they  are  pursued,  it  was  believed  that  the  best 
form  of  classification  for  the  United  States  would  be  an  occupa- 
tional classification  with  an  industrial  framework."  Accordingly, 
the  questions  in  the  population  schedule  were  framed  with  this  end 
in  view — each  person  being  required  to  state  (1)  "Trade  or  pro- 
fession of  or  particular  kind  of  work  done  by  this  person,  as  spinner, 
salesman,  laborer,  etc.,"  and  (2)  "General  nature  of  industry, 
18 
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business,  or  establishment  in  which  this  person  works,  as  cotton- 
mill,  dry  goods  store,  farm,  etc."  It  has  thus  been  possible  to  give 
"a  detailed  presentation  of  each  specific  elementary  occupation  in 
each  important  industry  or  service  group  in  the  United  States  " — 
the  data  in  each  such  occupation  being  tabulated,  for  each  sex,  by 
age  groups  and  by  "  color  or  race,  nativity,  and  parentage." 

An  examination  of  this  report  clearly  reveals  the  numerous  dif- 
ficulties of  an  occupational  classification  and  the  consequent  errors 
in  the  data — magnified  in  many  instances  by  lack  of  care  or  in- 
telligence on  the  part  of  the  enumerators.  The  results  were  un- 
doubtedly more  accurate  than  those  of  any  previous  census,  and  it 
will  be  possible  at  the  next  census  to  eliminate  many  of  the  errors 
by  slightly  redrafting  the  instructions  to  enumerators. 

The  published  analysis  of  the  data  does  not  make  very  satis- 
factory allowance  for  the  influence  of  age  distribution.  For  each 
geographical  division  and  state  and  also  for  each  class  of  "color 
or  race,  nativity  and  parentage,"  the  total  number  of  persons,  aged 
ten  years  and  upwards,  engaged  in  gainful  occupations  is  compared 
with  the  total  population  of  such  divisions  or  state  aged  ten  and 
up.  At  ages  under  fifteen  and  over  sixty  or  sixty-five,  the  "per- 
centage employed"  will  be  small,  so  that  the  percentage  based  on 
those  ten  years  of  age  and  up  will  be  unduly  low.  It  would  be 
preferable  if  those  gainfully  employed  between  ages  such  as  fifteen 
and  sixty-five  were  compared  with  the  population  aged  fifteen  to 
sixty-five.  Such  a  basis  would  probably  be  sufficient  for  practical 
purposes,  though  "  rates  of  employment "  standardized  to  allow  for 
differences  in  age  and  sex  distribution  (see  page  276)  would  be  still 
more  reliable. 

A  detailed  classification  by  ages  will  not  be  available  until  the 
publication  of  the  Supplementary  Occupation  Eeport,  so  that  it  is 
not  yet  possible  to  calculate  the  difEerences  between  the  above 
methods.  In  the  present  report  the  analysis  of  the  "percentages 
employed"  by  age  periods  considers  only  the  age  groups  10-13, 
14-15,  16-20,  21-44,  and  45  and  over — those  of  unknown  age  all 
being  counted  in  with  the  group  aged  21-44.  Such  an  extensive 
final  group  as  45  and  over,  commencing  at  an  age  as  young  as  45, 
must  in  many  cases  give  an  erroneous  idea  of  the  true  "  percentage 
employed"  at  ages  over  45.  Thus  for  all  males  10  years  of  age 
and  over  the  "  percentages  employed  "  are : 
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Per  Cent,  of  Total  Male  Population  In 
Age  Group  Engaged  In  Gainful 
Age  Group  Occupations. 

10-13    16.6 

14^15    41.4 

16-20    79.2 

21-44    96.7 

45  and  over    85.9 

The  impression  here  given — that  the  group  21-44  was,  so  to  speak, 
the  most  industrious,  and  particularly  that  persons  of  those  ages 
■vrere  more  industrious  than  those  over  45 — may  be  completely  mis- 
leading, the  more  so  by  reason  of  the  inclusion  of  all  those  of  un- 
known age  within  the  one  group  21-44.  It  is  perfectly  con- 
ceivable that  a  group  45-60  or  45-65  would  show  a  still  higher 
percentage  than  the  group  21-44;  for  if  also  (as  would  probably 
be  found)  those  over  60  or  65  showed  a  low  percentage,  the  entire 
group  45  and  up  could  still  show  a  lower  percentage  than  that  of 
the  group  21-44. 

In  order  that  persons  untrained  in  the  pitfalls  of  statistics  may 
not  fallaciously  convince  themselves  of  the  inferior  industry  of  all 
those  who  have  passed  the  age  of  45,  it  would  therefore  seem  to  be 
very  desirable  that  the  group  45  and  over  should  be  divided  into  at 
least  two  groups,  such  as  45-65  and  65  up,  and  that  those  of  un- 
known age  should  not  all  be  placed  within  the  one  group  21-44. 

The  enquiry  covered  only  workers  gainfully  occupied  at  the  date 
of  the  census,  no  attempt  having  been  made  to  obtain  the  former 
occupations  of  those  reported  as  having  no  occupation.  It  is  very  de- 
sirable that  the  "  retired  "  should  be  classified  according  to  former 
occupation,  instead  of  being  returned  as  of  no  occupation.  As  a 
possible  basis  for  the  computation  of  mortality  rates,  those  oc- 
cupied at  the  date  of  the  census  give  an  unsatisfactory  measure  of 
the  number  exposed  to  mortality  in  each  occupation,  by  reason  of 
the  exclusion  of  those  formerly  occupied  who  may  have  been  forced 
to  retire  on  account  of  ill-health  or  disablement  directly  caused  by 
the  occupation.  The  use  of  the  occupied  only  would  thus  result, 
especially  in  the  more  dangerous  trades,  in  a  considerable  under- 
statement of  the  true  occupational  mortality.  The  inclusion  of 
the  retired  with  the  occupied,  though  of  course  not  an  ideal  basis 
on  account  of  the  retired  being  secluded  from  the  special  hazards 
of  their  former  occupations,  gives  a  more  satisfactory  basis  for  the 
computation  of  occupational  mortality  rates  because  it  takes  ac- 
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count  of  the  mortality  of  those  who  have  been  forced  to  retire  as  a 
result  of  the  hazards  of  the  occupation.  Valuable  results  have  been 
obtained  by  the  use  of  this  method  in  the  Eeports  of  the  Eegistrar 
General  of  England  and  Wales  (see  Supplement  to  65th  Annual 
Eeport  of  the  Eegistrar  General  of  England  and  Wales,  and  the 
very  interesting  review  therof  by  Mr.  E.  Todhunter  in  J.  I.  A., 
XLIII,  page  230). 

An  analogous  question  is  that  of  changes  of  occupation.  Per- 
sons engaged  in  occupations  requiring  great  strength  and  physical 
fitness  frequently  are  forced  by  some  (possibly  slight)  illness  or 
mishaj)  to  abandon  that  occupation — such  retirements  being  espe- 
cially frequent  at  the  older  ages;  and  while  some  of  them  would 
retire  and  so  could  be  traced  by  the  tabulation  of  the  retired  sug- 
gested above,  many  others  would  go  into  some  less  strenuous  em- 
ployment and  die  there.  It  is  not  practicable  to  record  such 
changes  of  occupation.  The  result  is  that  in  general  the  computed 
mortality  of  the  more  exacting  occupations  will  be  too  low;  while 
the  mortality  of  those  employments  not  requiring  such  complete 
fitness,  into  which  those  becoming  unfitted  for  the  more  strenuous 
callings  will  be  likely  to  drift,  will  be  exaggerated. 

Paucity  of  data  is  one  of  the  main  limitations  of  occupational 
statistics,  especially  with  an  elaborate  and  greatly  subdivided 
classification  of  occupations.  If  the  numbers  in  each  occupational 
subdivision  are  further  analyzed  according  to  small  geographical 
divisions,  the  results  are  altogether  too  small  for  any  useful  pur- 
pose. The  voluminous  tables  showing  the  numbers  of  males  and 
females  engaged  in  each  of  522  occupations  for  every  city  of  over 
25,000  inhabitants  suffer  markedly  from  this  defect. 

The  labor  involved  in  the  compilation  of  such  tables  must  have 
been  very  great.  This  remark  is  also  true  of  the  whole  of  the  1910 
study  of  occupations;  and  consequently  it  has  been  suggested  by 
E.  Dana  Durand  (late  director  of  the  census)  in  a  paper  in  the 
American  Statistical  Association,  Quarterly  Publications,  Volume 
XIII,  page  563,  that  at  the  1920  census  the  new  and  elaborate 
cross-classification  of  industries  and  occupations  should  be  aban- 
doned, although  "it  would  be  possible  to  show  the  number  em- 
ployed in  each  industry — perhaps  with  some  detail  regarding  their 
sex,  race,  nativity,  and  parentage."  Even  though  the  1910  results 
necessarily  suffer  from  various  defects,  they  are  such  an  advance 
over  anything  previously  attempted  in  the  United  States  that  to 
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abandon  the  new  classification  and  restrict  the  scope  of  the  enquiry 
would  appear  to  be  a  retrograde  step,  especially  in  view  of  the  uses 
of  such  data  in  estimating  the  cost  of  schemes  of  social  insurance. 

The  Eegisteation  System. 

The  incompleteness  of  the  registration  of  births  and  deaths  has 
always  been  the  fundamental  defect  in  the  system  of  vital  sta- 
tistics of  the  United  States.  In  1914  the  "registration  area  for 
deaths/'  comprising  those  states  and  cities  in  which  at  least  90 
per  cent,  of  the  deaths  are  properly  recorded,  included  25  states, 
the  District  of  Columbia  and  32  cities  in  non-registration  states. 
Of  the  total  estimated  population  of  the  United  States  in  1914, 
66.8  per  cent,  lived  within  this  registration  area.  While  this  con- 
dition is  a  great  improvement  over  that  of  1880 — when  the  newly- 
established  registration  area  comprised  only  Massachusetts,  New 
Jersey,  and  the  District  of  Columbia,  and  included  but  17  per 
cent,  of  the  population  of  the  country — it  is  still  far  from  satis- 
factory that  only  two-thirds  of  the  population  should  have  ade- 
quate death  registration. 

Eegistration  of  births,  however,  is  even  still  less  complete.  Not- 
withstanding the  activities  of  the  Census  Bureau  and  the  Amer- 
ican Public  Health  Association  (which  includes  the  majority  of 
the  foremost  sanitary  and  registration  authorities  of  the  United 
States  and  Canada),  assisted  by  the  American  Medical  Association, 
the  American  Bar  Association,  and  the  Children's  Bureau  (one  of 
the  principal  aims  of  which  is  the  compilation  of  reliable  birth 
rates  and  infant  death  rates).  Dr.  Cressy  L.  Wilbur  as  recently 
as  May,  1914,  found  it  necessary  to  remark,  in  a  paper  read  before 
the  National  Conference  of  Charities  and  Correction  at  Memphis, 
Tenn.,  "I  do  not  know  of  any  state  in  the  Union  in  which  a  fair 
degree  of  approximate  completeness  in  the  registration  of  births 
has  been  reached."  The  year  1915  was  the  first  year  for  which  the 
Census  Bureau  found  it  possible  to  gather  any  reliable  statistics, 
and  the  "registration  area  for  births" — being  that  area  in  which 
at  least  90  per  cent,  of  all  births  are  properly  recorded — which  the 
Bureau  then  established  for  that  purpose,  comprised  only  the  six 
New  England  states.  New  York,  Pennsylvania,  Michigan,  Minne- 
sota and  the  District  of  Columbia,  representing  but  31  per  cent, 
of  the  total  population  of  the  country. 

These  unsatisfactory  conditions  have  arisen  primarily  from  the 
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fact  that  the  registration  of  births  and  deaths  is  entirely  within 
the  control  of  the  various  states.  Consequently  there  has  existed 
no  central  and  paramount  authority,  armed  with  power  to  force 
the  enactment  and  (recognition  of  efficient  laws ;  and  the  result  has 
been  that  only  very  recently — and  then  only  after  years  of  laborious 
agitation — has  it  been  possible  to  obtain  the  necessary  co-operation 
of  the  individual  states.  Desirable  legislation,  however,  has  now 
been  enacted  in  most  of  the  states  except  the  South- Western  group 
— the  "  Model  Law,"  based  upon  the  practical  necessities  of  effective 
registration,  having  formed  the  basis  of  much  of  that  legislation. 
The  placing  upon  the  statute  books  of  such  laws,  however,  is  merely 
a  beginning,  which  in  many  cases  has  been  nullified  by  lax  enforce- 
ment. Birth  registration  has  suffered  from  this  laxity  more  than 
has  the  registration  of  deaths.  This  has  been  due  in  part  to  the 
difficulty  of  devising  any  efficient  check  upon  the  observance  of 
the  law;  for,  while  the  majority  of  death  registrations  are  auto- 
matically checked  by  the  necessity  of  obtaining  a  burial  or  removal 
permit  prior  to  interment,  no  such  provision  is  available  as  an 
assurance  that  every  birth  has  been  recorded. 

This  whole  registration  question  is  one  in  which  actuaries  and 
all  those  responsible  for  the  conduct  of  life  insurance  are  directly 
interested,  apart  altogether  from  the  absolute  necessity  of  adequate 
birth  and  death  registration  as  a  means  of  observing  and  improving 
the  healthiness  of  the  country,  and  ensuring  the  proper  settlement 
of  estates,  inheritances,  pensions,  etc.  And  war  conditions  render 
a  complete  system  still  more  a  thing  to  be  desired  and  obtained. 
Great  assistance  has  been  given  by  the  educational  campaign  of 
the  Association  of  Life  Insurance  Presidents,  which  as  one  part 
of  that  campaign  has  issued  for  distribution  at  large  a  number  of 
valuable  pamphlets  dealing  with  the  question.  It  has  been  re- 
marked, however,  by  Dr.  Louis  I.  Dublin  (Amer.  Stat.  Ass.  Quar- 
terly Publications,  June,  1915,  "  The  Improvement  and  Extension 
of  the  Eegistration  Area")  that  '''it  is  important  to  note  that  the 
social  workers  and  those  especially  interested  in  public  health  are 
the  moving  spirits  in  this  educational  work.  The  statisticians  have 
played  only  a  subordinate  part  in  these  campaigns." 

It  is  not  possible  within  the  limits  of  this  paper  to  give  the  de- 
tails of  this  agitation  in  favor  of  better  registration.  The  informa- 
tion is  easily  obtainable  from  the  various  publications  of  the  Cen- 
sus Bureau  as  set  out  in  their  pamphlet  C-3,  "  Circular  of  In- 
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formation  concerning  Census  Publications,"  from  the  Quarterly 
Publications  of  the  American  Statistical  Association,  the  American 
Medical  Association  Bulletins,  and  the  above-mentioned  pamphlets 
of  the  Association  of  Life  Insurance  Presidents.  Eecently  a  most 
valuable  pamphlet,  entitled  "The  Federal  Eegistration  Service 
of  the  United  States:  Its  Development,  Problems,  and  Defects," 
by  Dr.  Cressy  L.  Wilbur,  has  been  published  by  the  Census  Bureau. 
Therein  will  be  found,  in  addition  to  the  subjects  mentioned  in  the 
title,  a  copy  of  the  Model  Law,  with  the  standard  birth  and  death 
certificates. 

The  Mortality  Kepoets. 

Decennial  reports  on  mortality  were  published  from  1850  to 
1900,  based  upon  a  census  enumeration  of  deaths.  The  tabulation 
by  the  census  enumerators  of  the  deaths  that  had  occurred  in  a 
specified  period  prior  to  the  date  of  the  census  can  never  be  any- 
thing but  extremely  unreliable  on  account  of  the  method  depending 
so  largely  upon  the  existence  and  memories  of  relatives  of  de- 
cedents; so  that  the  results  shown  by  these  decennial  reports  are 
not  of  any  use. 

Since  1900,  however,  the  Bureau  of  the  Census  has  published 
annually  a  report  on  "  Mortality  Statistics  "  (the  latest  being  that 
for  1915)  based  upon  transcripts  of  the  death  records  of  those  sec- 
tions of  the  country  which  have  an  adequate  system  of  registra- 
tion of  deaths. 

The  incompleteness  of  this  registration  system  has  always  been 
the  greatest  difficulty  met  with  in  the  compilation  of  reliable  mor- 
tality rates  founded  upon  the  census  returns  and  death  records  of 
the  United  States;  for  the  only  trustworthy  statistics  which  can  be 
given  are  those  relating  to  the  more  or  less  limited  registration 
area,  and  even  for  this  area  no  adequate  study  can  be  made  of  in- 
fantile mortality — the  rates  for  which  for  the  first  year  of  life 
should  be  founded  upon  the  number  of  births — on  account  of  de- 
fective birth  registration. 

The  reports  show  the  number  of  deaths  recorded  in  the  whole 
registration  area  and  its  subdivisions  classified  by  color,  nativity, 
sex,  age  and  cause  of  death,  with  death  rates  for  the  registration 
area  and  its  subdivisions  according  to  color  and  cause  of  death — 
a  text  discussion  being  given  of  the  death  rates  shown  for  the  prin- 
cipal causes. 
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The  ''  cause  of  death  "  classification  adopted  is  that  laiown  as  the 
International  List  of  Causes  of  Death,  originated  by  Dr.  Jacques 
Bertillon  at  the  1893  meeting  of  the  International  Statistical  In- 
stitute, revised  periodically  by  an  international  commission  and 
since  adopted  by  the  authorities  throughout  France,  the  British 
Empire,  and  the  countries  of  South  America  as  well  as  by  prac- 
tically every  public  health  body  of  the  United  States.  Thus,  even 
though  the  classification  may  not  be  perfect,  there  is  a  very  great 
advantage  in  the  use  of  the  same  basis  by  so  many  countries.  The 
practical  application  of  the  system,  however,  is  probably  far  less 
satisfactory  than  the  system  itself.  It  has  been  held  by  Dr.  Horst 
Oertel  ("  The  Inaccuracy  of  American  Mortality  Statistics,"  in  the 
American  Underwriter,  May,  1913)  that  this  is  due  largely  to 
erroneous  statements  of  the  cause  of  death  in  the  death  certificate 
as  a  result  of  imperfect  clinical  diagnoses  unsupported  by  autop- 
sies; and  Drs.  Dublin  and  Kopf  ("An  Experiment  in  the  Com- 
pilation of  Mortality  Statistics,"  American  Statistical  Association, 
Quarterly  Publications,  December,  1913)  have  emphasized  the 
errors  arising  from  "incomplete  statement  of  cause  of  death 
through  the  unintentional  failure  of  the  physician  to  state  all  the 
morbid  conditions  known  to  him  which  resulted  in  the  death." 
By  the  publication  of  a  number  of  valuable  pamphlets,  and  by 
correspondence  with  physicians  in  doubtful  cases,  the  Census 
Bureau  has  accomplished  much  in  the  direction  of  a  reduction  of 
these  errors  (see,  for  example,  pages  3-^35,  Mortality  Statistics, 
1914). 

The  mortality  rates  which  are  published  are  in  all  cases  "  crude 
rates,"  making  no  allowance  for  differences  either  in  age  or  sex  dis- 
tribution. It  is  not  necessary  here  to  emphasize  the  complete  un- 
reliability of  such  rates.  The  reports  point  out  with  satisfaction 
that  the  crude  death  rate  for  the  registration  area  has  been  grad- 
ually diminishing;  yet  it  is  also  to  be  remarked  that  the  age  dis- 
tribution throughout  the  country  has  also  been  changnig  in  just 
such  a  way  as  would  of  itself  (without  any  change  in  the  true  mor- 
tality rates)  cause  a  diminution  in  the  crude  rate  (see  Table  17, 
page  301,  Volume  I,  Population,  1910  Census). 

Crude  rates  are  also  employed  in  presenting  the  mortality  by 
causes.  While  they  may  sometimes  give  a  fair  indication  of  the 
general  trend  of  the  mortality  from  each  cause  separately  over  a 
series  of  years,  so  long  as  age  and  sex  distributions  have  not  changed 
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materially,  they  arc  useless  as  a  means  of  comparing  the  mor- 
talities from  different  causes  on  account  of  the  differing  incidence 
of  the  mortalities  from  different  causes — as  in  the  death  rates  from 
such  diseases  as  measles  or  whooping  cough  (attacking  chiefly  in- 
fants and  children)  and  those  from  diabetes,  cancer,  etc.,  which 
are  more  prevalent  at  the  older  ages.  At  the  least  it  is  highly 
desirable  that  for  those  diseases  which  are  mainly  met  with  at 
certain  definite  periods  of  life,  the  death  rates  for  such  periods 
should  be  given.  Thus  the  death  rates  of  children  under  five 
from  whooping  cough  and  measles,  the  rates  of  children  under  two 
from  diarrhoea  and  enteritis,  and  those  of  children  under  say  fifteen 
from  diphtheria  and  croup  are  indispensable  in  any  examination  of 
the  increase  or  decrease  of  mortality  from  year  to  year;  and  it  is 
almost  equally  desirable  to  have  the  cancer  rates  at  ages  over  45 
and  an  analysis  of  the  diabetes  and  tuberculosis  mortality  by  age 
periods.  In  "American  Public  Health  Problems''  (Prudential 
Insurance  Company,  Panama-Pacific  Exposition  Memorial  Publi- 
cation No.  4)  there  are  given,  for  the  United  States  registration 
area  during  the  period  1903-1912,  the  crude  death  rates  and  also 
the  rates  by  the  age  groups  "under  5,"  5-14,  15-14:4  and  45  up, 
from  measles,  diphtheria  and  croup,  whooping  cough,  cancer, 
pneumonia,  diseases  of  pregnancy,  etc.;  which  are  not  only  intrin- 
sically valuable,  but  also  illustrate  very  completely  the  worthless- 
ness  of  crude  death  rates.  The  use  of  crude  rates  is  also  especially 
misleading  in  comparing  the  mortalities  of  specific  causes  for  dif- 
ferent and  often  small  localities.  Voluminous  tables  of  such  rates 
are  published  in  the  reports.  (The  student  may  also  be  directed 
to  Dr.  A.  Newsholme's  "  Elements  of  Vital  Statistics  "  for  further 
information.) 

The  danger  of  unskilled  investigators  drawing  erroneous  con- 
clusions from  these  mortality  reports  would  be  greatly  diminished 
if  in  future,  in  addition  to  the  calculation  of  death  rates  at  par- 
ticular age  groups  for  certain  diseases  as  suggested  above,  the 
presentation  of  crude  rates  as  a  means  of  stating  the  mortalities  of 
different  classes  of  lives  be  abandoned  in  favor  of  a  more  accurate 
method. 

For  the  benefit  of  students  it  may  be  well  to  consider  briefly 
what  more  accurate  methods  are  available,  especially  as  no  reference 
to  them  is  to  be  found  in  the  Transactions  and  no  complete  con- 
sideration has  been  accorded  to  the  subject  in  the  Journal  of  the 
Institute  of  Actuaries. 
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The  object  is  to  decide  upon  some  concise  method  of  stating  the 
mortalities  of  different  localities,  classes,  occupations,  etc.,  which 
shall  not  only  be  more  compact  than  the  presentation  of  mortality 
rates  for  each  age  (or  age  group)  but  shall  also,  by  making  an 
automatic  correction  for  differences  in  age  and  sometimes  sex  dis- 
tribution, be  free  from  the  defects  of  "  crude  "  rates. 

The  expectation  of  life  of  course  gives  concise  and  reliable  com- 
parisons, but — even  when  approximate  methods  of  calculation  are 
employed — it  is  laborious  to  compute  (especially  as  it  should  be 
given  for  several  entry  ages)  and  gives  a  picture  of  vitality  rather 
than  of  mortality.  It  is  interesting  to  record,  however,  that  Mr. 
E.  Todhunter  (J.  I.  A.,  XLIII,  page  233)  has  suggested  that  the  tem- 
porary expectation  |  es-aea;  gives  a  good  basis  for  comparing  the 
mortality  of  different  occupations  and  is  easily  computed  approx- 
imately if  the  death  rates  for  age  groups  are  available. 

It  is  further  interesting  to  note  that  Dr.  J.  C.  Dunlop,  in  com- 
paring the  mortalities  of  different  occupations,  has  suggested  the 
use  of  the  "  probability  of  reaching  age  65,"  and  also  computed 
and  employed  the  "crude  death  rates  loaded  with  their  probable 
errors"  (see  T.  F.  A.,  Volume  V,  page  1  et  seq.). 

None  of  these  methods,  however,  has  been  so  widely  employed 
or  so  directly  aims  at  meeting  the  difficulties  of  variations  in  age 
(and  sex)  distribution  as  that  originated  and  employed  in  the 
Eeports  of  the  Eegistrar-General  of  England  and  Wales  (see  the 
Annual  Eeports  and  Decennial  Supplements,  particularly  the  74th 
Annual  Eeport  of  1911).  With  the  special  object  of  surmounting 
the  difficulty  that  the  "crude  death  rate"  is  so  largely  influenced 
by  differences  in  age  (and  sex)  distribution,  the  Eegistrar-General 
so  long  ago  as  1883  commenced  to  use  a  method  of  computing  what 
have  become  known  as  "  standardized  death  rates."* 

By  this  method  a  standard  population  is  taken  (the  population 
now  used  in  the  reports  being  that  of  England  and  Wales,  the 
sexes  not  being  distinguished,  as  at  the  Census  of  1901),  and  cal- 
culation is  made  of  the  deaths  which  would  occur  therein  if  the 
death  rates  (for  each  age  or  group  of  ages)  of  the  district  or  occu- 
pation under  consideration  were  in  operation;  then,  dividing  such 

*  The  work  "standardized"  was  suggested  by  Dr.  Cressy  L.  Wilbur 
(United  States  Census  Bulletin  112,  Mortality  Statistics,  1911)  and  was  im- 
mediately adopted  by  the  Eegistrar-General  as  an  improvement  upon  the 
word  "corrected"  which  had  been  used  up  to  that  time. 
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total  deaths  by  the  total  standard  population,  the  result  is  the 
"standardized  death  rate."  That  is,  for  a  district,  for  example, 
"  Standardized  Death  Eate  " 

2ar[ (Standard  Population) X (Death  Eate  of  District)] 

Total  Standard  Population 

Such  standardized  rates  are  absolutely  independent  of  the  age 
distribution  of  the  population  in  the  district.  Consequently  rates 
for  various  districts  standardized  in  this  manner  can  be  compared 
with  confidence,  no  matter  to  what  extent  the  age  distributions  of 
the  several  districts  may  differ. 

The  Eegistrar-General,  in  the  supplementary  decennial  reports 
on  occupational  mortality,  employs  the  principle  of  this  method  in 
calculating  for  each  occupation  what  is  called  a  "  Comparative  Mor- 
tality Figure."  This  comparative  mortality  figure  gives  the  num- 
ber of  deaths  that  would  occur  in  a  standard  population  if  it  were 
subject  to  the  rates  of  mortality  of  the  particular  occupation ;  such 
standard  population  being  of  the  same  age  distribution  as  the  whole 
male  population  of  England  and  Wales  and  of  such  magnitude  that 
the  deaths  in  it  are  1,000  when  the  standard  mortality  rates  of  the 
entire  male  population  are  in  operation.  Since  the  only  difference 
between  this  figure  and  the  numerator  of  the  "standardized  death 
rate"  lies  in  the  magnitude  of  the  standard  population,  it  follows 
that  these  two  methods  when  used  for  comparing  the  mortalities  of 
different  occupations  (or  districts  or  other  classes)  give  identical 
results. 

The  above  methods  necessitate  a  knowledge  of  the  rates  of  mor- 
tality of  the  district  at  each  age  or  age  group.  Since  occupational 
mortality  rates  are  usually  sufficiently  stated  in  four  or  five  broad 
age  groups,  the  labor  of  calculating  the  "comparative  mortality 
figure"  therefrom  is  not  very  large;  but  the  computation  of 
"  standardized  death  rates  "  involves  a  prohibitive  amount  of  labor 
if  it  be  desired,  as  is  usually  the  case,  to  employ  the  district  death 
rate  at  more  than  four  or  five  broad  age  groups  and  to  calculate 
rates  for  a  very  great  number  of  districts. 

Consequently  the  Eegistrar-General  in  computing  standardized 
death  rates  for  various  districts  employs,  instead  of  the  "direct" 
method  explained  above,  an  "  indirect "  method,  which  does  not 
necessitate  the  knowledge  and  use  of  the  district  death  rates  at 
each  age.    An  "  Index  Death  Eate  "  is  first  calculated  for  the  dis- 
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trict,  being  that  crude  death  rate  which  would  he  shoAvn  by  the 
population  of  the  district  if  the  mortality  of  the  standard  pre- 
vailed therein.    That  is, 

"  Index  Death  Rate  " 

Sa;[(Popalation  of  District)  X  (Death  Eate  of  Standard)] 

Total  Population  of  District 

A  "  standardizing  factor,"  being 

Index  Death  Eate  of  Standard 
Index  Death   Eate   of  District ' 
that  is. 

Crude  Death  Eate  of  Standard 

Crude  death  rate  of  district  which  would  be  shown  if ' 

standard  rates  prevailed  therein 

is  now  computed;  this  factor  giving  a  measure  of  the  extent  to 
which  the  crude  rate  for  the  district  is  affected  by  variations  in 
age  distribution  shown  by  its  population  as  compared  with  the 
standard  population.  Therefore,  multiplying  the  crude  death  rate 
of  the  district  by  this  "standardizing  factor"  there  results  a  death 
rate  for  the  district  such  as  would  appear  were  the  age  distribution 
of  the  district  the  same  as  the  age  distribution  of  the  standard. 

This  "indirect"  method  is  an  approximation  only,  and  does  not 
give  as  complete  a  correction  as  does  the  "  direct  method."  Thus, 
two  districts  showing  exactly  the  same  rrix  for  each  age,  but  dif- 
fering in  the  age  distributions  of  their  populations,  would  show 
identical  "  standardized  death  rates  "  as  calculated  by  the  "  direct " 
method  and  therefore  also  identical  "comparative  mortality  fig- 
ures"; but  their  "standardized  death  rates"  found  by  the  "in- 
direct" method  would  not  be  identical,  though  the  difference 
would  in  most  cases  be  negligible. 

It  will  be  noticed  that  when  these  standardized  rates  found  by 
the  "indirect"  method  are  used  for  comparing  the  mortalities  of 
different  districts,  the  conclusions  reached  are  exactly  the  same  as 
under  the  universally  used  actuarial  method  of  comparing  "  actual 
and  expected  deaths."  For,  the  numerator  of  the  "Index  Death 
Eate"  is  the  "expected  deaths";  and  "standardized  death  rate" 
by  this  "indirect  method "=  (Crude  Death  Eate  of  District) 
X  (Standardizing    Factor)  =  (Crude   Eate   of    District)  X  (Crude 
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T>  J.      £  dj.     n     jxv^  Total  Population  of  District      .^     -,     -o  . 
Kate  of  Standard)  X  -^^..^d  Deaths  of  District  =<""'^^  ^'^ 

^  CHL     n     Tx..    Total  Deaths  of  District         _  ,     ,  ,.       ,,  .    „ 
of  standard)  X  Expected  Deaths  of  District "    Calculating  this  for 

say  two  districts,  which  may  be  called  District  1  and  District  2, 

and  comparing  them  by  taking  the  ratio  between  them,  the  result  is 

Total  Deaths  District  1     .  ,  Expected  Deaths  District  2       ... 

"X — m  .  1  T^ — XT-     T^-  ^  •  ^  ^    ,  which 


Expected  Deaths  District  1         Total  Deaths  District  2 

is  the  same  thing  as  comparing  the  "  actual  and  expected  deaths  " 

ratio  of  the  two  districts. 

Although  the  "direct"  method,  and  the  method  of  comparison 
by  means  of  the  "  comparative  mortality  figure,"  give  complete  cor- 
rections for  differences  in  age  distribution  while  the  "indirect" 
method,  and  the  allied  "  actual  and  expected  deaths "  ratio,  only 
correct  approximately  for  such  variations,  for  practical  purposes 
there  is  not  any  appreciable  difference,  either  in  the  reliability  of 
the  results  or  in  the  results  themselves,  unless  the  age  distributions 
are  exceedingly  abnormal. 

In  applying  the  above  methods  to  correct  for  age  distribution 
only,  the  crude  male  death  rate  may  be  standardized  by  the  total 
male  population  and  the  crude  female  death  rate  by  the  total 
female  population.  But  in  standardizing  for  both  age  and  sex, 
as  is  usually  necessary,  the  same  standard,  namely,  the  total  popu- 
lation of  both  sexes,  must  be  employed. 

In  using  the  above  methods  in  the  United  States,  it  would 
be  necessary  to  decide  upon  a  standard  population.  For  employ- 
ment with  the  "direct"  and  "comparative  mortality  figure" 
methods  the  age  distribution  of  the  standard  must  be  as  nearly  as 
possible  normal,  the  rates  of  mortality  being  a  matter  of  indif- 
ference. The  rates  computed  by  the  "indirect  method,"  on  the 
other  hand,  being  proportional  to  the  crude  death  rates  of  the 
standard,  are  dependent  both  upon  the  age  distribution  and  the 
mortality  rates  of  that  standard,  so  that  in  using  the  "indirect" 
method  the  standard  should  show  no  abnormalities  in  either  respect. 
In  employing  the  "indirectly"  standardized  rates  for  comparing 
the  mortalities  of  districts  or  occupations  or  other  classes,  and  also 
in  using  the  "actual  and  expected  deaths"  method,  the  age  dis- 
tribution of  the  standard  does  not  matter  but  the  rates  of  mortality 
must  be  as  free  as  possible  from  any  abnormal  or  unusual  features. 

So  far  back  as  1895  the  International  Statistical  Institute  recom- 


280  UNITED  STATES   CENSUS. 

mended  the  use  of  the  Swedish  population  of  1890  for  the  age 
groups  under  1,  1-19,  20-39,  40-59,  60  and  over,  as'  an  inter- 
national standard  population.  Those  age  groups,  however,  are 
very  large;  and,  as  they  did  not  conform  with  the  age  groups  used 
in  the  English  returns,  the  Eegistrar-General  has  employed  instead 
the  population  of  England  and  Wales  as  shown  hy  the  1901  Census. 
It  is  to  be  noted  that  the  age  distribution  of  this  1901  population 
particularly  favors  low  standardized  rates  when  the  "direct" 
method  is  employed.  G.  H.  Kribbs  and  C.  H.  Wickens  (15th  In- 
ternational Congress  on  Hygiene  and  Demography,  Volume  VI, 
page  371)  suggested  a  standard  composed  of  a  combination  of  the 
populations  of  a  number  of  countries.  In  the  1911  Mortality  Re- 
port the  United  States  Census  Bureau  remarked  upon  the  ad- 
vantages for  purposes  of  international  comparisons  of  using  the 
Eegistrar-General's  standard,  and  standardized  rates  were  calcu- 
lated; but  since  1911  crude  rates  only  have  been  given. 

BiETH  Statistics. 

Decennial  reports  on  births  were  published  in  the  Census  reports 
from  1850  to  1900,  but  the  data,  being  based  upon  census  and  mor- 
tality records  in  the  complete  absence  of  birth  registration,  were 
practically  valueless. 

A  great  improvement  has  been  effected,  however,  in  the  establish- 
ment of  the  "registration  area  for  births"  (see  p.  271).  For 
this  area  the  data  have  just  been  published  in  a  report  entitled 
"Birth  Statistics  for  the  Registration  Area  of  the  United  States, 
1915";  and  it  is  the  intention  to  publish  in  future  an  annual  re- 
port upon  the  subject. 

This  report,  being  the  first  of  its  kind  to  be  published  in  the 
United  States  and  being  based  upon  a  registration  area  of  restricted 
size,  is  necessarily  limited  in  scope  and  detail.  Only  crude  birth 
rates  per  1,000  of  the  total  population  are  given,  and  no  separation 
of  legitimate  and  illegitimate  births  is  made;  while  in  the  section 
dealing  with  infantile  mortality — which  is  one  of  the  most  valuable 
portions  of  the  volume,  because  it  is  the  first  time  that  such  sta- 
tistics have  been  obtainable — no  analysis  of  that  mortality  by  cause 
of  death  is  made.  With  regard  to  the  use  of  crude  or  more  ac- 
curate rates,  it  must  be  remembered  that  any  rates  have  to  be  based 
upon  estimated  populations  (except  for  the  census  year),  and  that, 
while  estimates  of  total  population  at  all  ages  may  be  reasonably 
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accurate,  there  is  a  much  greater  liability  to  error  in  calculating 
birth  rates  based  upon  populations  in  special  sex  or  age  groups.  It 
may  therefore  be  advisable  to  adhere  to  the  use  of  crude  rates  until 
the  census  of  1920;  but  after  that  it  is  to  be  hoped  that  their  use 
will  be  abandoned,  and  also  that  legitimacy  will  be  taken  into  ac- 
count, by  the  computation  in  each  annual  report  of  two  rates — 
one,  the  legitimate  birth  rate  per  1,000  married  women  aged  (say) 
15-45 ;  the  other,  the  illegitimate  rate  stated  as  so  much  per  1,000 
unmarried  women  aged  (say)   15-45. 

Population  Data  and  Social  Insueance. 

Eeference  has  already  been  made  on  page  266  to  the  necessity  of 
employing  population  data  in  estimating  the  cost  of  national  in- 
surance schemes.  The  estimation  of  the  cost  of  such  schemes  may 
necessitate  the  use  of  (1)  separate  mortality  tables  for  the  mar- 
ried and  single,  (2)  rates  of  marriage,  (3)  rates  of  widowhood, 
i.  e.,  the  proportion  of  married  women  of  a  given  age  becoming 
widows  within  a  year,  (4)  probabilities  of  issue  for  each  sex,  all 
computed  from  the  data  of  the  population;  while  (5)  statistics  as 
to  the  number  and  ages  of  the  dependent  children  left  at  the 
deaths  of  their  parents  (and  particularly  at  the  deaths  of  their 
fathers)  will  frequently  be  required. 

With  regard  to  (1)  it  is  to  be  noted  that  in  the  mortalit}^  reports 
the  deaths  are  not  classified  according  to  marital  condition,  so  that 
the  published  data  do  not  provide  the  means  of  computing  these 
mortality  tables  for  the  married  and  single  of  each  sex.  The 
standard  death  certificate,  however,  calls  for  the  marital  condition 
at  death,  and  the  information  is  punched  on  the  Census  Bureau's 
mortality  card.  It  is,  therefore,  merely  a  question  of  tabulation; 
and  it  would  seem  that  the  presentation  of  the  deaths  by  conjugal 
condition  (even  if  they  were  only  given  by  ages  for  the  whole  regis- 
tration area  without  further  sub-classification)  would  be  at  least  as 
useful  as  some  of  the  other  data  published. 

In  computing  (2) — the  rates  of  marriage — it  is  necessary  to 
have  for  the  numerator  the  number  of  marriages  by  ages  for  each  sex 
(distinguishing  if  possible  marriages  of  single  persons  from  re-mar- 
riages of  widowers  or  widows  so  that  rates  of  marriage  and  re-mar- 
riage can  be  considered  separately),  while  for  the  denominator  the 
population  in  the  appropriate  marital  group  is  required.  Statistics 
as  to  the  latter  are  presented  in  the  census  reports  (see  page  266 
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here).  With  regard  to  the  data  for  the  numerator,  no  completely 
satisfactory  statistics  are  available,  since  no  annual  report  on  mar- 
riages is  published,  although  two  investigations — the  later  covering 
the  years  1887-1906 — ^have  been  made  under  Congressional  au- 
thority. The  inauguration  of  a  complete  system  of  collecting  and 
tabulating  marriage  statistics  annually  would  mark  a  great  ad- 
vance in  the  history  of  the  vital  statistics  of  the  country. 

For  the  calculation  of  (3),  the  rates  of  widowhood,  the  number 
of  married  women  becoming  widows  in  each  year  of  age  is  required. 
Such  statistics  are  not  available,  for  although  the  total  number 
becoming  widows  could  be  obtained  (by  special  tabulation  from 
the  death  records)  for  each  calendar  year  as  being  the  equivalent 
of  the  number  of  married  men  dying,  this  total  cannot  be  sub- 
divided according  to  the  age  of  the  widow  because  the  death  cer- 
tificate of  a  married  man  does  not  record  the  age  of  his  wife. 
Alternatively  the  rates  could  be  found,  by  making  use  of  the  mortal- 
ity rates  of  married  men,  if  the  census  reports  classified  by  ages  the 
husbands  of  the  married  women  (or  vice  versa)  of  each  age,  or  an 
approximation  could  be  obtained  if  the  average  age  of  the  hus- 
bands of  the  married  women  of  each  age  were  known;  but  this 
cannot  be  done  as  the  census  schedule  does  not  call  for  the  age  of 
a  man's  wife  or  of  a  woman's  husband.  It  is  to  be  noted  that  the 
annual  compilation  of  statistics  of  marriage  would  facilitate  the 
calculation  of  rates  of  widowhood;  for,  if  complete  tables  were  ob- 
tained showing  the  relative  ages  of  wives  and  husbands  at  mar- 
riage, it  would  be  possible,  by  the  employment  of  the  appropriate 
probabilities  of  death  for  married  men  and  women,  to  compute 
such  rates  of  widowhood. 

The  possibility  of  calculating  (4),  the  probability  (or  rate)  of 
issue  within  a  year  to  a  married  man  (or  woman)  of  a  given  age,  is 
vitally  dependent  upon  satisfactory  birth  registration.  If  regis- 
tration of  births  were  complete  and  as  nearly  as  possible  accurate 
(even  if  only  for  certain  clearly-defined  sections  of  the  country) 
issue  rates  could  be  found;  because  the  census  reports  give  (or  can 
give)  the  necessary  age-tabulations  of  the  married  men  and  women, 
and  the  birth  records  could  supply  the  number  of  married  men  and 
women  of  each  age  becoming  parents,  since  the  standard  certificate 
of  birth  demands  the  ages — amongst  other  particulars — of  both 
parents.  In  the  recently  issued  report  "Birth  Statistics,  1915,"  no 
such  classification  of  births  by  age  of  father  or  mother  is  given. 
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and  it  is  doubtful  whether  registration  is  yet  sufl&ciently  complete 
and  accurate  to  justify  the  compilation  of  such  statistics.  It  is 
gratifying  to  record,  however,  that  the  standard  birth  certificate 
supplies  the  necessary  data,  which  can  be  employed  as  soon  as  birth 
registration  reaches  a  really  satisfactory  condition. 

In  the  absence  of  reliable  birth  registration  some  attempt  at 
dealing  with  the  general  question  of  fecundity  was  made  in  the 
plans  for  the  1910  census.  The  schedule,  in  the  case  of  married 
persons,  called  for  a  statement  as  to  whether  the  marriage  then 
existing  was  the  first  or  a  subsequent  marriage,  and  the  "  number 
of  years  of  the  present  marriage  "  was  asked ;  while  married  women 
were  required  to  state  the  "number  of  children  born"  and  the 
"  number  now  living."  The  query  as  to  first  or  subsequent  mar- 
riage had  not  been  asked  at  previous  censuses,  and  the  object  of  its 
inclusion  is  thus  stated  by  E.  Dana  Durand  (late  Director  of  the 
Census)  in  a  paper  in  Proc.  American  Statistical  Association,  Vol. 
XII,  p.  53 :  "  It  will  be  possible  therefore  to  select  all  women  now 
in  their  first  marriage  relation,  ascertain  the  number  of  years  of 
that  marriage,  and  present  for  such  women  the  number  of  children 
born  and  the  number  now  living;  and  these  statistics  will  relate  to 
a  sufficiently  large  proportion  of  the  population  to  give  a  correct 
view  as  to  the  relation  between  duration  of  marriage  and  number 
of  children.  At  the  same  time,  of  course,  statistics  can  be  pre- 
sented showing  the  number  of  children  which  each  woman  has 
borne,  whether  she  be  now  widowed  or  divorced,  and  whether  mar- 
ried once  or  more  than  once."  These  statistics,  however,  have  not 
yet  been  compiled,  although  it  is  stated  that  the  Bureau  contem- 
plates the  publication  at  a  later  date  of  a  report  dealing  with  the 
question  of  fecundity.  Such  a  report,  dealing  with  the  statistics 
just  mentioned,  would  give  no  satisfactory  basis  for  the  calculation 
of  probabilities  of  issue,  nor  would  it  be  possible  to  arrive  at  them 
even  if  the  census  schedule  asked  also  for  the  ages  or  years  of 
birth  of  the  children. 

The  death  records  constitute  a  third  source  from  which  it  may 
be  possible,  under  some  circumstances,  to  arrive  at  rates  of  issue. 
In  order  to  employ  this  method  it  is  necessary  to  know  the  num- 
bers and  ages  of  the  children  left  by  each  deceased  parent.  This 
information  is  not  given  by  the  standard  death  certificate  of  the 
United  States.  The  only  country  where  such  information  is  de- 
manded is  New  Zealand,  where,  thanks  to  the  foresight  of  the  late 
19 
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Mr.  F.  W.  Frankland,  the  death  registers  record  the  numbers,  ages, 
and  sex  of  the  children  left  by  deceased  males  of  each  age.  The 
value  of  that  information  was  well  illustrated  by  the  calculation 
therefrom  of  rates  of  issue  to  married  men  by  Messrs.  Hardy  and 
Wyatt  in  their  estimate  of  the  cost  of  the  benefits  under  the  National 
Insurance  Act,  Great  Britain,  1911  (see  J.  7.  A.,  XLV,  p.  421). 
The  New  Zealand  data,  however,  cover  only  the  children  left  by 
deceased  males,  no  similar  information  being  given  in  the  case  of 
a  mother's  death;  so  that  even  for  that  country  rates  of  issue  to 
women  cannot  be  found. 

This  information  as  to  (5)  the  number  and  ages  of  the  children 
left  at  the  deaths  of  their  parents  may  prove  to  be  of  value  not  only 
in  the  calculation  of  rates  of  issue  but  also  in  dealing  with  ques- 
tions of  orphanhood.  In  an  interesting  paper  on  "  Family  An- 
nuities" in  J.  I.  A.,  XXX,  p.  291,  Mr.  George  King  commented 
on  the  lack  of  such  data  in  Great  Britain  and  also  was  forced  to  go 
to  the  New  Zealand  figures  because  "  the  statistics  collected  in  the 
United  Elingdom  by  the  Registrar-General  are  utterly  silent  as  to 
the  orphanhood  of  children." 

It  may  be  too  much  to  hope  for  an  alteration  in  the  standard 
death  certificate  of  the  United  States,  whereby  for  each  married 
man  or  woman  dying  the  sexes  and  ages  of  the  surviving  children 
would  be  stated.  But,  if  such  an  alteration  could  be  made,  a  great 
mass  of  most  valuable  information  would  gradually  be  collected, 
and  the  possibility  of  the  United  States  having  to  go  for  the  nec- 
essary data  to  a  country  with  such  a  differently  constituted  popu- 
lation as  New  Zealand  would  be  eliminated. 

If,  in  addition,  the  death  certificate  demanded  the  age  of  the 
surviving  partner  in  the  case  of  the  death  of  a  married  person,  ap- 
propriate statistics  for  the  calculation  of  rates  of  widowhood  would 
gradually  be  collected;  or,  alternatively,  the  same  object  could  be 
attained  if  at  the  next  census  a  question  were  inserted  as  to  the  age 
of  the  wife  or  husband  of  the  person  enumerated. 

Mortality  Tables. 
The  construction  of  national  life  tables  has  been  greatly  handi- 
capped by  the  defects  in  the  registration  system.  Tables,  derived 
by  osculatory  interpolation,  were  constructed  by  Prof.  Glover,  upon 
the  data  of  the  1900  census  and  the  registered  deaths  of  1900 
(American  Statistical  Association,  Volume  XII,  page  85) ;  and 
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C.  H.  Porsyth  (American  Statistical  Association,  Volume  XIV, 
page  228)  has  deduced  tables  based  on  the  censuses  of  1900  and 
1910  and  the  deaths  in  1901-1910.  The  Census  Bureau  has  pub- 
lished a  pamphlet,  "  United  States  Life  Tables,  1910,"  giving  tables 
based  upon  the  1910  census  and  the  deaths  1909-1911,  which  vrere 
prepared  by  Prof.  Glover — a  committee  of  the  Actuarial  Society 
also  co-operating  in  the  work.  These  tables  were  based  upon  the 
deaths  of  the  original  registration  states  and  not  upon  the  whole 
registration  area.  The  original  registration  states  being  practically 
all  eastern  states,  with  the  dense  manufacturing  populations  of 
New  York,  New  Jersey  and  New  England,  show  mortality  ma- 
terially different  from  that  of  other,  more  agricultural,  parts  of 
the  country,  with  their  very  differently  constituted  populations. 
Only  by  the  improvement  and  extension  of  birth  and  death  regis- 
tration will  it  become  possible  to  construct  reliable  tables  for  all 
sections  of  the  United  States. 

As  already  remarked,  no  satisfactory  study  of  occupational  mor- 
tality has  yet  been  published.  The  data  of  the  1910  census,  and 
still  more  so  that  of  1920  if  the  "  retired  "  are  tabulated  as  well  as 
the  "  occupied,"  would  produce  interesting  results.  Such  an  inves- 
tigation would  necessitate  the  tabulation  by  the  Census  Bureau  of 
the  deaths  of  the  registration  area,  by  ages  and  causes  of  death, 
according  to  the  occupational  classification  of  the  census,  at  least 
for  the  census  year — which  is  quite  feasible,  as  the  Standard  Death 
Certificate  now  in  use  in  the  registration  area  demands  information 
as  to  the  occupation  of  the  decedent  in  conformity  with  the  census 
classification.  It  is  to  be  remembered,  however,  that  the  diificulties 
previously  mentioned  with  regard  to  the  classification  of  the  popu- 
lation by  occupations,  and  consequently  also  in  the  calculation  of 
occupational  mortality  rates,  are  fundamental.  Furthermore,  the 
accuracy  of  the  occupations  reported  depends  largely  upon  the  in- 
telligence and  care  of  the  enumerators;  and  the  smallness  of  the 
data  in  many  of  the  less  important  occupations  undermines  the 
trustworthiness  of  the  results.  Consequently  such  rates,  when  cal- 
culated, must  be  used  with  very  great  caution,  and  cannot  do  more 
than  give  an  idea  of  which  occupations  are  unhealthy  and  which 
are  comparatively  healthy.  (In  connection  with  such  occupational 
mortality  investigations  see  also  Diinlop,  T.  F.  A.,  Volume  V,  page 
1 ;  and  valuable  papers  by  Dr.  Bertillon  and  by  F.  L.  Hoffman  in 
Trans,  loth  International  Congress  on  Hygiene  and  Demography, 
Volume  I,  Part  II,  pages  336  and  763.) 
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Within  the  limits  of  this  paper  it  has  been  impossible  to  do  more 
than  review  very  briefly  some  of  the  methods  and  publications  of 
the  United  States  Census  Bureau.  Much  that  is  of  interest  has  had 
to  be  omitted,  and  reference  to  many  subjects  has  been  made  only 
in  the  briefest  possible  manner.  It  is  hoped,  however,  that  this 
necessarily  incomplete  treatment  may  not  only  be  of  some  assistance 
to  students  but  may  also  furnish  sufficient  basis  for  discussion  of  a 
subject  which,  while  always  of  interest  to  actuaries,  is  of  con- 
siderable importance  at  this  particular  time  in  view  of  the  ap- 
proaching census  of  1920  and  the  possible  demand  in  the  future 
for  accurate  statistics  of  population,  births,  deaths  and  marriages 
as  a  basis  for  estimating  the  cost  of  social  insurance  projects. 
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Beneficial  and  Relief  Associations: 

Sickness,  Accident,  and  Death  Benefits  to 

Employees  and  Theie  Dependents. 

BY 
ARTHUR    HUNTER. 

The  extent  to  which  beneficial  associations  connected  with  firms 
and  corporations  have  increased  in  recent  years  is  seldom  recog- 
nized by  actuaries  because  they  are  very  infrequently  called  upon 
to  advise  such  associations.  It  is  estimated  that  more  than  one 
tenth  of  all  mining  and  manufacturing  establishments  have  some 
form  of  sickness  or  death  benefit  association.  Most  of  these  asso- 
ciations or  funds  collect  enough  money  to  pay  their  current  losses 
and  expenses,  but  do  not  make  a  provision  for  an  increase  in  the 
cost  of  sickness  or  death  benefits  due  to  the  advancing  age  of  the 
employees.  A  number  of  these  societies  have  been  in  existence  for 
many  years  without  any  appreciable  increase  in  the  sickness  or 
death  rate  and  with  no  material  increase  in  their  outstanding 
liabilities.  Owing  partly  to  the  increase  in  the  force  of  employees, 
resulting  in  a  stationary  or  decreasing  average  age,  and  partly  to 
the  general  decrease  in  the  death  and  accident  rates,  some  of  these 
associations  seem  as  prosperous  to-day  as  in  the  first  years  of  their 
existence  and  have  in  many  instances  succeeded  in  carrying  on 
plans  which  did  not  seem  to  be  actuarially  sound.  In  dealing  vsdth 
this  situation  the  actuary  should,  if  necessary,  lay  aside  his  pre- 
conceived ideas  and  be  prepared  to  give  advice  which  will  help  to 
keep  the  associations  in  existence,  although  the  plans  may  not  be 
such  as  to  insure  permanency.  In  fact,  many  of  them  do  not 
claim  to  have  the  elements  of  permanency  as  they  are  merely  ex- 
tensions of  the  custom  of  "passing  the  hat"  when  a  fellow  em- 
ployee became  sick  or  died,  and  are  expected  only  to  cover  men 
while  they  are  in  the  employment  of  a  specified  firm. 

Practically  all  of  the  associations  are  on  a  basis  which  does  not 
furnish  equity  among  the  various  members,  but  that  is  under- 
stood. The  members  are  contented  to  pay  the  same  assessments 
irrespective  of  age  and  irrespective  of  the  relative  hazard  of  occu- 


288  BENEFICIAL   AND   EELIEF   ASSOCIATIONS. 

pation,  as  the  function  of  these  societies  is  mutual  help.  The  young 
men  are  contented  to  pay  the  same  rate  as  the  older  men,  because 
eventually  the  former  expect  to  be  in  the  same  position  themselves. 

There  are  hundreds  of  beneficial  associations  connected  with 
firms  and  corporations :  many  of  the  national  and  local  trade  unions 
have  beneficial  departments.  In  addition,  there  are  the  so-called 
relief  associations  connected  with  the  Pennsylvania  Eailroad,  the 
Baltimore  and  Ohio  Eailroad,  the  Chicago,  Burlington  and  Quincy 
Eailroad,  and  others.  For  the  purposes  of  this  paper  it  will  be 
convenient  to  refer  to  the  organizations  connected  with  firms  and 
corporations  as  associations,  societies  or  establishment  funds;  to 
those  organized  by  the  railroads,  as  relief  funds  or  relief  depart- 
ments; and  to  those  managed  by  the  trade  unions,  as  union  funds. 
One  of  their  main  features  is  that  the  benefits  are  confined  to  em- 
ployees or  to  members  of  the  union,  and  that  the  membership  auto- 
matically terminates  on  resignation  or  dismissal  from  the  cor- 
poration or  union.  As  the  great  majority  of  employees  do  not  stay 
in  the  same  firm  until  old  age,  the  associations  are  very  largely 
comprised  of  young  men  and  women  among  whom  the  sickness 
and  death  rates  are  comparatively  low. 

Employer's  Point  of  View. — The  great  increase  in  the  number 
of  beneficial  associations  and  relief  departments  is  largely  due  to 
the  quickened  public  conscience  with  regard  to  the  welfare  of  em- 
ployees. There  is  no  doubt  that  employers  in  increasing  numbers 
are  realizing  their  responsibility  for  the  health  and  well-being  of 
the  workers.  Moreover,  many  of  those  who  do  not  believe  in  altru- 
ism in  business  have  been  forced  by  experience  to  realize  that  the 
firm  or  company  which  does  not  have  a  due  regard  for  the  welfare 
of  its  employees  will  not  get  the  best  type  of  workers  and  that  a 
shifting  force  of  men  or  women  is  not  so  efficient  as  one  which  is 
more  stable.  Large  employers  of  labor  generally  realize  that  the 
shortening  of  hours,  proper  rest  periods,  sanitary  surroundings  and 
plenty  of  air  have  a  marked  effect  in  increasing  the  amount  of 
product.  It  seems  to  be  proved  that  employees  now-a-days  working 
eight  hours  under  first-class  conditions  are  producing  more  than  a 
corresponding  body  in  a  similar  occupation  a  few  years  ago  when 
ten  hours  constituted  a  day  and  the  conditions  were  unsatisfactory. 
Many  companies  have  put  into  effect  a  beneficial  plan,  sometimes 
paying  a  goodly  part  of  the  cost  themselves  because  they  realize 
that  it  binds  the  better  grade  of  men  to  the  company  and  insures  a 
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higher  grade  of  work  when  the  employee  knows  that  during  sick- 
ness a  benefit  equivalent  to  one  half  or  more  of  his  wages  will  be 
received  from  the  association  or  from  his  employers.  There  seems 
little  doubt  that  greater  freedom  from  worry  results  in  better  work. 

Establishment  and  Tkade-Union  Funds. 

The  principal  features  of  the  railroad  relief  funds  will  be  treated 
separately  from  the  establishment  and  trade-union  funds. 

Management. — The  beneficial  associations  are  managed  in  three 
ways — (a)  by  the  employers  alone;  (&)  by  the  employers  and  em- 
ployees jointly;  (c)  by  the  employees  alone.  As  might  have  been 
expected,  the  percentage  of  members  to  the  total  number  of  em- 
ployees is  very  much  smaller  in  associations  which  are  conducted 
by  employees  alone  than  in  those  conducted  by  employees  and 
employers  jointly.  Where  the  employers  take  an  active  interest 
in  the  management  of  the  association  the  great  majority  of  the 
eligible  employees  are  members,  but  there  may  be  more  or  less  com- 
pulsion in  this  matter.  Unless  the  employer  entirely  supports  the 
fund  the  management  is  largely  in  the  hands  of  the  employees. 

In  many  cases  all  the  expenses,  including  the  salary  of  the  sec- 
retary, are  paid  by  the  employers.  In  other  instances  a  clerk  is 
selected  as  the  secretary  and  is  allowed  to  collect  the  dues  and  keep 
the  books  during  the  time  of  the  company.  When  such  a  plan  is 
pursued  and  the  workmen  have  a  voice  in  the  management,  it  gen- 
erally results  in  the  majority  of  the  employees  becoming  members, 
especially  when  the  employers  are  sympathetic,  and  the  employees 
realize  that  the  more  of  the  younger  workmen  induced  to  become 
members  the  less  is  the  cost  of  the  benefit  likely  to  be. 

In  the  union  funds  the  same  officers  manage  the  disability  funds 
as  attend  to  the  general  business  of  the  organization. 

WeeTcly  Disability  Benefits. — Disability  and  sickness  benefits 
are  synonymous  terms  for  benefits  payable  on  account  of  inability 
to  work  whether  due  to  accident  or  ill  health.  The  sickness  allow- 
ance varies  from  $2  to  $17.50  per  week,  but  averages  $7  in  estab- 
lishment funds,  and  about  $5  in  union  funds.  Occasionally  the 
sickness  allowance  is  a  proportion  of  the  wages.  In  order  to  pre- 
vent malingering  a  few  of  the  associations  provide  that  a  sickness 
allowance  must  not  be  more  than  three-fourths  of  the  average 
wages,  but  the  good  effects  of  this  regulation  may  be  nullified  by 
also  subscribing  for  sickness  benefits  in  a  beneficial  society,  not 
connected  with  a  firm  or  corporation. 
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Periods  over  which  Disability  Benefits  are  Payable. — As  may  be 
seen  from  the  following  table,  the  majority  of  associations  pay  dis- 
ability benefits  for  a  limited  period  only : 

Maximum  Period  During  which  Approximate  Percentage 

Benefit  is  Payable.  of  Associations. 

70  days  or  less   20 

71  days  to  3  months  30 

Between  3  and  6  months 11 

Six   months    18 

Six  months  to  one  year  15 

More  than  one  year    6 

Where  the  limit  is,  say,  thirteen  weeks  it  is  often  provided  that 
no  more  than  thirteen  weeks'  benefits  should  be  allowed  for  sick- 
ness from  the  same  cause  for  more  than  that  period,  but  that  if 
after  the  expiration  of  thirteen  weeks  the  member  should  become 
sick  from  another  cause,  the  total  period  for  which  he  may  receive 
benefits  for  two  or  more  different  kinds  of  sickness  would  be  twenty- 
six  weeks. 

With  regard  to  the  trade  unions,  the  majority  have  a  maximum 
period  for  payment  of  disability  benefits  of  three  months. 

Few  associations  provide  for  permanent  disability  benefits  and 
of  these  some  grant  such  benefits  in  event  of  disability  from  occu- 
pation only.  As  most  of  these  associations  are  of  a  temporary 
nature  and  may  be  disbanded  at  any  time,  it  naturally  follows  that 
they  should  not  attempt  to  provide  for  benefits  payable  for  a  long 
period  of  years  unless  suitable  reserves  are  made  therefor. 

Medical  Attendance,  Surgical  Aid,  etc. — Investigations  indicate 
that  about  one  in  fifteen  of  the  associations  provide  free  medical 
attendance,  but  as  a  result  of  the  projects  for  compulsory  health 
insurance  this  is  now  receiving  more  attention  than  in  the  past. 
Some  associations  engage  a  physician  at  a  specified  fee  for  each 
member:  this  is  not  always  a  satisfactory  plan.  Hospital  care  is 
seldom  provided,  partly  because  the  majority  of  accidents  are  from 
occupation  in  which  case  the  patients  are  taken  care  of  by  the 
employer.  A  few  associations  provide  for  dental  care  and  in  rare 
instances,  the  services  of  an  oculist  are  provided  by  the  associations. 
Employers  frequently  have  an  oculist  come  to  the  factory  for  con- 
sultation, free  of  charge. 

Trade  unions  seldom  cover  the  cost  of  medical  or  surgical  service. 

Dues  or  Assessments. — The  great  majority  of  the  associations 
require  stated  payments  at  specified  intervals:  these  are  generally 
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known  as  dues.  The  dues  range  from  10  cents  to  25  cents  per 
week  in  establishment  funds^,  averaging  alx)ut  12  cents  per  week. 
Provision  is  frequently  made  that  when  a  certain  amount  of  money 
is  in  hand,  say,  enough  to  pay  the  claims  for  one  month,  the  dues 
for  the  succeeding  week  or  more  may  be  waived.  Others  provide 
for  a  dividend  if  sufficient  money  is  in  hand  to  meet  the  liabilities 
for  a  specified  period.  About  one  third  of  the  associations 
make  assessments  of  a  stipulated  amount,  say  10  cents,  whenever 
money  is  needed,  but  this  is  not  a  good  plan,  as  the  workmen  do 
not  know  when  they  will  be  called  upon  to  pay  an  assessment. 
Many  of  the  associations  which  require  the  payment  of  dues  at 
stated  periods  also  reserve  the  right  to  make  an  assessment,  usually 
the  same  amount  as  the  weekly  dues,  if  it  should  be  necessary  on 
account  of  abnormally  heavy  sickness  or  death  claims. 

Membership  or  Initiation  Fee. — In  many  of  the  associations — 
probably  one  third  of  them — a  membership  or  entrance  fee  is  re- 
quired. This  is  most  commonly  either  50  cents  or  $1.00.  Such 
fees  are  rarely  required  when  the  employers  manage  the  associa- 
tion, while  in  the  case  of  an  association  run  entirely  by  the  em- 
ployees probably  the  great  majority  require  an  entrance  fee.  Some 
associations  make  an  attempt  to  get  a  man  or  a  woman  to  join 
soon  after  entering  employment  by  reducing  the  entrance  fee  or  by 
making  the  fee  larger  with  increasing  age  at  entry.  One  asso- 
ciation which  spreads  its  initial  fee  over  several  weeks,  reduces  that 
fee  to  those  who  join  the  fund  within  a  month  of  employment. 

In  general,  membership  in  a  trades  union  carries  with  it  the  sick- 
ness benefits,  if  any,  so  that  there  is  no  separate  initiation  fee  for 
these  benefits. 

"  Waiting  "  Period  in  Case  of  Sickness. — A  small  proportion  of 
the  associations  do  not  have  a  "waiting"  period,  the  benefits  be- 
coming payable  as  soon  as  a  man  is  disabled  from  work.  As  the 
number  of  days  before  the  disbaility  benefits  are  payable  is  very 
important,  a  table  is  given  of  the  waiting  period  in  a  large  number 
of  associations : 

Approximate  Percentage 
Waiting  Period.  of  Associations. 

None    5% 

2  to  6  days 15 

7    days    70 

14  or  more  days  10 

Too 
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As  will  hereafter  be  shown,  the  rates  of  disability  vary  very 
greatly  in  the  different  associations,  and  it  is  accordingly  impos- 
sible to  determine  the  effect  of  the  "waiting"  period  in  reducing 
the  cost  of  such  benefits.  There  is  evidence,  however,  to  indicate 
that  the  number  of  cases  of  sickness  (not  the  cost)  in  an  asso- 
ciation with  a  7-day  waiting  period  would  be  doubled  if  a  3-day 
waiting  period  were  adopted.  If  such  a  period  were  14  days,  it  is 
probable  that  the  number  of  cases  would  be  one  half  of  those  with 
a  7-day  waiting  period,  but  so  long  a  delay  in  granting  disability 
benefits  cannot  be  recommended.  A  few  associations  provide  that 
the  sickness  benefits  shall  not  be  payable  unless  the  member  is 
sick  for,  say,  seven  days,  but  that  if  he  is  sick  longer  than  seven 
days  he  is  paid  for  the  entire  period.  If,  therefore,  he  were  absent 
from  work  for  seven  days  he  would  receive  no  benefit,  but  if  he 
were  away  for  eight  days  he  would  receive  a  benefit  for  the  entire 
period.  This  naturally  induces  the  employee  to  linger  for  a  day  or 
two  longer  if  his  sickness  keeps  him  away  from  work  until  nearly 
the  end  of  the  so-called  "waiting"  period. 

The  national  and  local  union  funds  must  be  considered  sepa- 
rately with  regard  to  the  waiting  period.  In  the  national  unions 
the  majority  use  seven  days,  and  the  others  fourteen  days.  In  the 
local  unions  there  are  greater  variations  in  the  period,  running 
from  no  "  waiting  "  period  up  to  a  month.  In  a  group  of  national 
unions  with  a  "waiting"  period  of  fourteen  days,  the  number  of 
cases  of  disability  per  member  was  about  three  fourths  of  that  in  a 
group  with  a  seven  days'  "waiting"  period,  but  deductions  should 
be  drawn  with  caution  as  the  amount  of  the  weekly  benefit  and  the 
relative  degree  of  occupational  hazard  have  a  great  influence.  It 
would  be  quite  possible,  for  example,  to  have  a  heavier  sickness 
rate  in  a  miners'  union  paying  a  $10  weekly  benefit  with  a  four- 
teen day  "waiting"  period  than  in  a  carpenters'  union  paying 
a  $5  weekly  benefit  with  a  seven  day  "  waiting  "  period. 

Minimum  or  Maximum  Age. — Frequently  a  minimum  age  is 
mentioned,  also  a  maximum  age.  A  minimum  age  is  probably 
stated  so  that  those  who  are  likely  to  stay  only  a  short  time  in  the 
employment  of  the  company  are  excluded.  The  minimum  age 
when  specified  ranges  from  18  to  21.  So  far  as  a  maximum  age  is 
concerned  too  little  attention  is  paid  to  this.  In  many  instances 
an  employee  may  become  a  member  at  any  time  up  to  age  50  oi* 
older,  when  he  receives  benefits  at  a  much  lower  rate  than  it  costs 
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the  association.  An  occasional  attempt  is  made  to  reduce  the 
benefits  to  those  becoming  members  at  the  older  ages.  For  ex- 
ample, in  one  association  the  premium  is  the  same  for  all  ages  but 
the  benefits  between  age  45  and  50  were  reduced  10  per  cent.,  and 
between  50  and  55  were  reduced  35  per  cent.  These  reductions, 
however,  are  inadequate. 

Medical  Examinations, — While  the  majority  of  the  associations 
do  not  call  for  a  medical  examination  on  application  for  member- 
ship, the  large  associations  generally  do,  with  the  result  that  the 
greater  number  of  members  including  both  large  and  small  societies 
have  been  physically  examined.  In  this  connection  it  may  be 
stated  that  the  benefits  are  usually  small,  and  that  the  fellow- 
workmen  have  a  good  idea  of  whether  the  applicant  is  in  good 
health  or  not.  In  many  companies  a  medical  examination  is  re- 
quired for  employment,  and  most  of  the  applicants  join  the  asso- 
ciation on  being  engaged  by  the  company.  Membership  in  the 
union  funds  is  not  usually  dependent  on  a  physical  examination. 

Compulsory  or  Voluntary  Membership. — ^In  very  few  cases  is 
membership  compulsory.  Where  a  medical  examination  is  re- 
quired before  the  man  is  employed  it  seems  a  good  time  to  join  the 
association;  naturally  he  would  be  inclined  to  apply  for  member- 
ship in  the  hope  that  his  application  for  employment  would  thereby 
be  given  preference.  To  the  credit  of  many  employers,  however, 
the  beneficial  plans  are  so  liberally  supported  by  the  company  that 
it  is  greatly  to  the  interest  of  all  employees  to  l)ecome  members. 
This  may  be  done  (a)  by  the  company  paying  the  expenses  of  or- 
ganization, management  and  supervision;  (h)  by  making  a  con- 
tribution of  a  fixed  sum  or  of  a  proportion  of  the  employees'  con- 
tributions; (c)  by  meeting  part  of  the  death  losses;  (d)  by  paying 
for  surgical  aid,  medical  attendance,  dental  care,  medicines,  and 
surgical  appliances;  (e)  by  giving  a  bonus  for  every  member  above 
a  certain  percentage;  for  example,  by  paying  the  dues  for  two 
weeks  in  every  year  if  70  per  cent,  of  employees  become  members, 
and  for  a  month  if  80  per  cent,  are  in  the  society.  Probably  one 
third  of  the  membership  changes  each  year,  except  in  the  well 
established  companies,  which  try  to  keep  their  employees  by  pen- 
sion systems  and  regular  work.  In  some  industries  affected  greatly 
by  business  conditions  more  than  one  half  the  workers  may  change 
in  a  single  year.  A  marked  increase  in  the  employees  joining  the 
fund  may  therefore  be  obtained  by  trying  to  induce  every  new  em- 
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ployee  to  become  a  member  and  if  a  physical  examination  is  re- 
quired a  moribund  association  may  be  converted  rapidly  into  an 
active  society. 

Disability  Benefits  in  Event  of  Sickness  Soon  after  Joining. — • 
Should  disability  benefits  be  allowed  if  the  member  becomes  dis- 
abled or  sick  soon  after  joining  the  association?  Of  the  associ- 
ations examined,  about  one  half  allow  immediate  benefits  and  most 
of  the  others  require  from  one  week  to  a  month  membership  before 
members  are  entitled  to  a  weekly  allowance  on  account  of  sickness 
or  accident.  A  short  period  before  the  member  is  entitled  to  full 
benefits  is  reasonable  in  case  of  sickness  when  there  is  no  medical 
examination.  It  should  not,  however,  be  effective  in  case  of  acci- 
dent over  which  the  member  has  no  control.  Where  there  is  a 
medical  examination  there  does  not  seem  to  be  any  necessity  for 
the  deferring  of  the  benefits. 

In  the  case  of  the  union-funds  membership  of  at  least  a  month 
is  generally  necessary  before  benefits  are  operative. 

Regulations  when  Employees  are  Dismissed,  Resign,  or  are 
"Laid  Off." — One  of  the  problems  which  all  these  associations 
must  meet  is :  Should  the  member  be  entitled  to  continue  his  mem- 
bership in  event  of  his  resignation,  dismissal,  or  of  being  "  laid  off  " 
through  no  fault  of  his?  As  these  associations  are  in  connection 
with  and  are  generally  supported  by  companies,  it  naturally  fol- 
lows that  a  man  who  resigns  or  is  dismissed  forfeits  his  member- 
ship. In  the  case  of  a  man,  however,  for  whom  there  is  no  work, 
it  is  customary  to  allow  him  to  continue  in  the  beneficial  asso- 
ciation by  payment  of  the  dues.  In  some  of  the  associations  the 
benefits  are  allowed  to  run  for  a  certain  period  without  payment  of 
dues.  This  is  on  the  assumption  that  as  the  employee  has  no 
wages  he  cannot  pay  the  dues,  but  that  if  he  is  a  good  wprkman 
he  will  be  brought  back  into  the  service.  Various  expedients  are 
adopted  to  cover  this.  The  rules  may  provide  that  the  association 
must  have  a  cash  balance  before  paying  the  dues  of  those  members 
who  have  been  temporarily  suspended  on  account  of  lack  of  work, 
or  that  a  specified  period  may  elapse  during  which  the  dues  need 
not  be  paid  although  the  benefits  are  available,  provided  the  accrued 
dues  are  paid  within  a  short  time  after  regular  work  is  obtained, 
double  dues  being  required  in  one  instance  until  all  the  payments 
are  made.  Where  an  employee  has  resigned  or  is  dismissed  from 
the  employment  and  on  re-employment  wishes  to  join  the  asso- 
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elation,  it  is  quite  customary  to  reinstate  on  payment  of  "back" 
dues  if  a  short  period  has  elapsed.  If  there  is  no  initiation  fee  it 
would  not  be  to  his  interest  to  pay  these  dues,  but  to  apply  for  new 
membership. 

Malingering. — There  is  less  malingering  where,  in  addition  to 
the  visit  of  the  doctor,  there  is  a  committee  of  employees  whose 
duty  it  is  to  see  the  sick  member  periodically.  In  many  asso- 
ciations the  town  or  district  is  divided  into  sections  and  an  em- 
ployee takes  charge  of  each  so  that  the  necessary  inquiries  may  be 
promptly  made  in  case  of  sickness.  As  some  of  the  neighbors  of 
the  sick  member  would  likely  be  friends  of  the  visiting  committee 
man,  it  is  difficult  to  conceal  feigned  illness.  Again,  the  amount 
of  sickness  allowance  is  usually  distinctly  less  than  the  wages,  so 
that  there  is  little  incentive  to  malinger  unless  the  employee  is 
insured  in  other  associations.  At  the  present  time  sickness  in- 
surance is  loosely  regulated,  if  at  all,  by  the  states,  so  that  it  is  not 
uncommon  to  find  a  man  covered  for  a  much  larger  amount  of 
sickness  benefit  than  his  wages.  In  one  of  these  states  the  most 
common  cause  of  sickness  in  such  cases  is  rheumatism  or  lumbago 
and  the  most  common  month  in  which  they  are  sick  is  the  one  of 
slackness  in  the  industry — the  period  in  which  they  are  "  laid  off." 
Malingering  is  not  due  wholly,  however,  to  lack  of  state  regulation 
or  to  dishonesty  on  the  part  of  the  employee;  it  is  frequently  the 
result  of  easy-going  methods  of  management. 

With  regard  to  the  supervision  of  the  sick  by  fellow-members  it 
is  questionable  whether  a  proprietary  company  could  reinsure  such 
associations  with  advantage,  basing  their  rate  on  the  actual  expe- 
rience of  the  associations.  If  an  insurance  company  carries  the 
risk  there  is  not  the  same  relationship  between  the  carrier  and  the 
employees  as  there  is  between  the  mutual  benefit  association  and 
the  employees.  Under  the  former  conditions  the  workmen  are  apt 
to  feel  that  the  cost  of  any  increased  sickness  would  fall  upon  the 
insuring  company,  but  under  the  latter  the  employees  feel  that  they 
are  bearing  their  share  of  the  extra  cost  due  to  a  fellow-workman 
staying  at  home  when  it  is  not  necessary. 

Conflict  with  Worhmen's  Compensation  Acts. — When  accidents 
or  deaths  occur  as  a  result  of  employment,  and  a  Workmen's  Com- 
pensation Act  became  operative  after  the  association  had  been  or- 
ganized, the  question  arises:  Should  benefits  be  paid  by  the  Asso- 
ciation?    If  the  workmen  meet  the  entire  cost  of  the  beneficial 
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association  there  is  no  reason  why  payments  should  not  be  made 
to  them  in  addition  to  those  payable  by  the  employer.  If,  however, 
the  employees  agree  to  exclude  such  payments  by  their  association, 
it  means  a  reduction  in  the  cost  to  them  of  the  disability  and 
death  benefits.  Should,  the  employer  pay  a  goodly  percentage  of 
the  cost  of  the  beneficial  plan,  it  is  questionable  whether  these 
benefits  should  be  paid  out  of  the  funds  of  the  association  at  the 
same  time  as  the  workman  is  receiving  remuneration  under  a  Work- 
men's Compensation  Act.  This  problem  does  not  arise  in  the  case 
of  the  union  funds,  but  does  play  an  important  part  in  the  solution 
of  equitable  plans  for  the  railroad  relief  departments. 

If  the  payments  by  the  association  and  by  the  employer  under 
the  Compensation  Act  exceeds  the  wages  malingering  is  likely  to 
result. 

Underaverage  Risks. — In  practically  all  cases  where  a  medical 
examination  is  required  the  applicant  is  either  accepted  or  declined ; 
where  no  medical  examination  is  required  an  investigation  is  usu- 
ally made  by  a  committee  and  the  applicant  is  either  accepted  or 
declined  on  the  information  thus  obtained.  In  one  case,  however, 
the  liability  of  the  association  was  limited  if  the  employee  died 
or  became  sick  from  a  specified  disease :  for  example,  if  a  man  were 
known  to  have  had  tuberculosis,  or  if  he  had  a  family  history  of 
tuberculosis,  then  no  benefits  would  be  payable,  in  case  of  sickness 
or  death  from  that  disease. 

Cost  of  Disability  Benefits. — I  have  tried  to  obtain  the  cost  of 
the  weekly  benefits  for  sickness  and  for  accident  but  found  great 
variation  in  the  cost  per  member.  The  variation  in  the  cost  of  the 
benefit  is  due  not  only  to  a  real  difference  in  the  sickness  and  acci- 
dent rates  in  various  occupations  and  among  various  types  of  work- 
men, but  is  also  due  to  a  difference  in 

1.  Waiting  period. 

2.  Periods  for  which  disability  benefits  are  payable. 

3.  Eelation  of  benefit  to  average  wage. 

4.  Management  and  supervision. 

5.  Average  age  of  employees   (where  the  business  is  rapidly  ex- 

panding, the  average  age  may  actually  decrease). 

6.  Effect  of  Compensation  Law  in  relieving  the  society  of  pay- 

ments for  accidents  coming  within  the  scope  of  the  Compen- 
sation Act. 
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7.  Regulations,  such  as  that  no  benefits  shall  be  paid  when  death 
or  disability  is  due  to  intoxication  or  to  participation  in  a 
street  brawl. 

I  investigated  the  cost  per  annum  per  member  in  a  number  of 
establishment  funds  in  which  the  waiting  period  was  seven  days, 
investigating  separately  the  cost,  including  administration  ex- 
penses, when  the  rate  of  benefits  was  $5  a  week,  $7  a  week  and  $10 
a  week.  The  average  annual  cost  per  member  in  fourteen  estab- 
lishment funds  in  which  there  were  about  125,000  members  was 
$13.76  for  a  benefit  of  $10  a  week,  but  if  there  had  been  excluded 
from  the  investigation  one  large  association  with  the  abnormal 
cost  of  three  times  the  average,  then  the  average  would  have  been 
only  $6.57.  The  average  cost  per  annum  per  member  in  twenty- 
five  associations  comprising  about  70,000  members,  and  paying 
benefits  at  the  rate  of  $5  per  week  was  $7.47,  while!  thfl  average 
cost  per  annum  -per  member  in  twenty-seven  associations  com- 
prising about  45,000  members  and  paying  benefits  at  the  rate  of 
$7  a  week  was  $4.85,  being  less  than  the  average  for  benefits  at 
the  rate  of  $5  per  week.  An  analysis  brought  forth  anomalies  like 
the  following  in  two  large  associations  with  about  25,000  members 
each.  A  gave  twice  as  large  weekly  benefits  as  B,  but  the  average 
cost  of  disability  benefits  (excluding  administration  expenses)  was 
40  per  cent,  greater  per  member  in  B  than  in  A.  My  study  con- 
vinced me  that  a  statement  of  the  average  cost  for  all  establishment 
funds  would  be  misleading,  as  the  underlying  conditions  and 
methods  of  administration  differ  so  greatly.  Moreover,  the  aver- 
age cost,  taken  from  the  records  of  one  or  two  years,  might  not  be 
a  safe  guide,  as  the  rates  of  disability  are  less  in  times  of  pros- 
perity than  during  business  depression. 

In  connection  with  the  cost  of  disability  benefits  in  local  trade 
unions,  a  U.  S.  Government  publication  (to  which  reference  will 
subsequently  be  made)  gives  the  interesting  information  that  where 
the  waiting  period  was  seven  days,  "less  than  one  member  out  of 
every  ten  was  subjected  to  a  case  of  sickness  per  year." 

Death  Benefits. — The  majority  of  the  associations  and  trade 
unions  which  pay  a  specified  sum  at  death  allow  from  $50  to  $100 : 
this  is  supposed  to  be  sufficient  for  funeral  expenses  only.  A  num- 
ber of  them  pay  more  than  these  amounts.  For  example,  one  of 
the  national  unions  pays  a  death  benefit  graded  from  $200  for  a 
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member  of  five  years  standing,  to  $550  for  one  with  fifteen  years' 
membership.  A  comparatively  small  proportion  of  the  associations 
pay  the  amount  realized  from  an  assessment  of  the  members,  say 
10  cents  per  member.  This  is  not  a  satisfactory  way,  as  is  shown 
by  the  fact  that  some  of  them  provide  for  a  maximum  death 
benefit,  although  none  provide  for  a  minimum  benefit  to  the  ben- 
eficiary. 

In  a  few  associations  provision  is  made  for  insuring  the  wives 
and  children  for  a  small  sum,  usually  a  funeral  allowance  of  $50. 
In  some  of  these  associations  all  the  members  are  assessed  alike 
for  the  death  benefits,  whether  they  are  married  or  single,  while 
in  others  provision  is  made  for  separately  insuring  the  wife  and 
children  for  a  small  amount  at  a  specified  rate.  It  is  rather  in- 
teresting to  note  that  the  death  rate  in  several  associations  was 
about  four  wives  for  every  1,000  members.  This  was  probably  due 
to  the  fact  that  at  least  one  half  of  the  members  were  unmarried. 

In  connection  with  the  amount  of  the  death  benefit  it  is  cus- 
tomary to  provide  that  the  member  must  take  both  sickness  and 
death  benefits — otherwise  there  might  be  a  tendency  to  select 
against  the  association. 

In  about  one  half  of  the  associations  the  death  benefit  becomes 
operative  as  soon  as  the  application  is  approved,  while  in  the  other 
half  a  period  of  from  one  to  six  months  must  elapse  before  the 
benefit  is  due  at  death.  The  most  popular  period  for  deferring 
the  payment  of  the  death  benefit  is  one  month;  this  is  considered 
a  safeguard  in  cases  where  no  medical  examination  is  required. 
It  can  readily  be  seen  that  it  is  desirable  in  such  cases,  but  should 
not  apply  when  death  is  due  to  accidental  causes. 

Death  Rate  among  the  Members. — While  there  is  a  general  im- 
pression that  the  mortality  among  industrial  workers  is  high,  the 
death  rate  in  most  of  the  associations  has  been  low.  An  analysis 
of  a  number  of  associations  indicates  that  the  annual  death  rate 
was  7  members  per  thousand,  excluding,  of  course,  hazardous  occu- 
pations like  mining.  It  should  be  remembered  that  this  is  among 
a  body  of  young  able-bodied  persons,  and  that  there  would  undoubt- 
edly be  many  cases  of  persons  who  lost  their  positions  through  ex- 
tended sickness  and  who  died  soon  after  their  membership  in  the 
association  had  lapsed. 

Expenses  of  Administration. — The  expenses  of  management  or 
of  administration  differ  very  greatly.    Where  membership  is  limited 
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to  the  employees  of  the  firm  and  the  secretary  does  the  work  during 
the  time  of  the  company,  the  ratio  of  management  expenses  to 
total  dues  received  is  very  low,  especially  when  the  dues  are  de- 
ducted from  the  wages  of  the  members.  Where  the  employees 
entirely  manage  the  association  the  cost  of  such  management  is 
much  higher,  because  the  weekly  dues  must  be  collected  from  each 
man  and  the  work  of  the  secretary  must  be  done  during  his  own 
time.  The  expenses  of  administration  or  management  run  as  low 
as  ^  of  1  per  cent,  and  as  high  as  50  per  cent.  It  hardly  seems 
profitable  to  obtain  the  average  percentage  because  in  some  of 
them  there  is  no  other  benefit  than  for  disability,  while  in  others 
death  benefits  play  an  appreciable  part.  As  the  cost  of  admin- 
istering the  latter  is  less  in  proportion  to  the  dues  than  the  former, 
unfair  or  misleading  deductions  might  be  made. 

It  does  not  seem  feasible  to  determine  the  cost  of  administering 
the  union  funds,  as  the  same  set  of  officers  attend  to  the  benefits 
and  manage  the  other  affairs  of  the  union. 

Solvency. — It  is  natural  for  actuaries  to  wonder  how  long  many 
of  these  associations  can  exist  when  they  are  dependent  so  largely 
on  the  influx  of  new  members  to  keep  down  the  average  age.  One 
large  fund,  for  example,  has  been  in  existence  for  a  generation, 
and,  contrary  to  expectations,  there  has  been  a  tendency  for  the 
death  and  sickness  rate  to  decrease.  The  normal  increase  has  been 
offset  by  (1)  the  decrease  in  average  age  through  a  steadily  in- 
creasing body  of  young  persons  being  brought  into  industry;  (2) 
the  decrease  in  the  accident  rate  which  has  been  accelerated  by  the 
Safety  First  movement;  (3)  the  decrease  in  the  death  rate  among 
the  population  (men  and  women  from  ages  16  to  30). 

Some  of  the  employers  guarantee  the  solvency  of  the  association 
or  relief  fund,  but  reserve  the  right  to  cease  their  support  on  due 
notice.  This  is  equivalent  to  stating  that  they  will  make  up  rea- 
sonable deficits,  but  it  is  improbable  that  they  would  continue  their 
support  if  it  were  evident  that  it  was  to  become  too  great  a  burden. 
When  the  company  is  increasing  its  force  yearly  there  is  little  fear 
of  the  dues  being  insufficient  to  meet  current  claims.  Where  the 
business  is  decreasing,  the  employees  get  discouraged  and  the  asso- 
ciation is  voluntarily  disbanded,  but  this  has  happened  in  com- 
paratively few  cases.  It  should  always  be  borne  in  mind  that  we 
are  dealing  with  an  attempt  to  grant  benefits  of  a  temporary  nature, 
ard  that  there  is  small  chance  of  an  actuary  inducing  the  members 
20 
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to  pay  larger  dues  in  order  to  provide  reserves  and  thereby  guar- 
antee an  association  of  a  permanent  nature. 

Kailkoad  Brotherhoods. 

A  few  words  are  desirable  regarding  an  important  section  of  the 
trade-unions,  namely,  the  Eailroad  Brotherhoods. 

Railroad  brotherhoods  consist  of  the  Brotherhood  of  Locomotive 
Engineers,  Brotherhood  of  Eailroad  Firemen,  Brotherhood  of  Rail- 
road Conductors  and  Brotherhood  of  Railroad  Trainmen.  They 
provide  principally  for  a  death  benefit,  although  some  additional 
features  may  be  given.  The  same  rate  is  charged  for  all  the  mem- 
bers, irrespective  of  the  age  at  which  they  enter  and  irrespective  of 
their  attained  age.  The  minimum  age  is  usually  21,  while  the 
maximum  is  either  55  or  60  at  entry.  Notwithstanding  the  fact 
that  they  have  been  making  practically  no  provision  for  increased 
death  losses,  they  have  not  had  to  raise  their  dues,  although  the 
associations  have  been  many  years  in  existence.  This  is  ascribed 
to  three  causes:  first,  that  most  of  the  men  join  the  brotherhoods 
as  soon  as  they  become  eligible,  few  joining  at  an  old  age;  second, 
that  the  average  age  has  been  kept  down  because  of  the  large  in- 
crease in  the  number  of  men  employed  in  the  operation  of  rail- 
roads; third,  that  the  decrease  of  accidental  deaths  due  to  the  im- 
provement in  safety  devices  has  offset  the  natural  increase  in 
death  losses  due  to  the  advancing  age  of  the  members.  Under 
normal  conditions  it  could  be  safely  predicted  that  assessment 
societies  such  as  these  could  last  for  a  limited  number  of  years 
only,  but  the  economic  conditions  may  be  such  that  an  association 
may  have  an  actual  decrease  in  the  death  rate  for  many  years. 

Railroad  Relief  Funds  and  Departments. 

As  many  of  the  largest  railroad  companies  have  voluntary  relief 
departments,  the  matter  is  of  sufiicient  importance  to  treat  sepa- 
rately the  main  features.  Such  departments  may  or  may  not  in- 
clude a  plan  for  pensioning  employees  without  expense  to  the  em- 
ployee, but  I  shall  at  this  time  deal  only  with  forms  of  benefit  other 
than  "service"  pensions. 

The  first  of  the  voluntary  relief  funds  was  started  in  188G  and 
has  been  in  operation  for  31  years.  The  intention  of  the  railroad 
was  to  provide  for  dependents  the  benefit  of  a  reasonable  amount 
of  insurance  in  event  of  death,  and  to  provide  a  daily  payment  to 
employees  in  event  of  sickness  or  of  disability  due  to  accident. 
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Bates  of  Contribution  hy  Members. — In  these  railroad  funds, 
there  are  different  classes  of  members,  but  there  is  no  difference  be- 
tween the  classes  except  that  the  larger  the  contribution  the  greater 
proportionately  is  the  benefit.  It  is  practically  equivalent  to  issuing 
different  amounts  of  coverage.  For  example,  in  the  4th  class  of 
one  of  the  railroads  the  employees  receiving  a  monthly  pay  of  $75 
or  more  may  enter.  Their  contribution  is  $3  per  month.  In  event 
of  accident  due  to  occupation  the  disabled  member  would  receive 
$2  per  day  for  the  first  fifty-two  weeks,  and  if  he  were  still  disabled, 
$1  a  day  thereafter;  in  event  of  sickness  or  accident  from  other 
causes  than  occupation  he  would  receive  a  benefit  of  $1.60  per  day 
for  the  first  fifty-two  weeks  and  80  cents  daily  thereafter  so  long 
as  he  is  incapacitated  from  working.  The  amount  of  the  insurance 
would  be  $1,000.  In  Class  2,  which  may  be  entered  by  employees 
receiving  $35  or  more  a  month,  the  contribution  is  $1.50  per  month, 
and  the  benefits  are  one  half  of  those  described  in  Class  4.  Class  1, 
which  may  be  entered  by  any  one  irrespective  of  rate  of  pay,  pro- 
vided the  application  is  duly  approved,  calls  for  one  fourth  the 
contribution  of  Class  4,  and  the  sickness,  death  and  disability 
benefits  are  one  fourth  of  those  in  Class  4.  In  general  no  dif- 
ference in  rate  of  contribution  is  made  for  either  age  or  occupation, 
with  the  exception  of  the  dues  for  the  additional  death  benefit. 
This  seems  strange  to  actuaries  until  we  consider  the  large  number 
and  diversity  of  the  occupations,  and  the  principle  governing  these 
railroad  funds,  which  is  one  of  mutual  assistance.  Probably  many 
of  the  members  realize  that,  in  the  less  hazardous  occupations,  the 
young  men  should  not  pay  as  much  as  the  old  men,  but  feel  that 
there  is  a  community  of  interest  and  that  the  young  men  of  today 
will  be  eventually  benefited  when  they  become  older  and  are  not 
paying  their  full  share  of  the  cost.  When  an  entire  nation  adopts 
a  sickness  plan,  it  is  customary  to  make  no  discrimination  as  to 
ages  or  to  occupations,  and  tlie  same  custom  prevails  in  the  large 
railroad  companies,  where  as  many  as  145,000  of  the  employees 
are  members  of  one  relief  fund. 

The  difficulty  in  making  a  different  rate  of  contribution  by 
members  in  each  occupation  may  be  appreciated  from  the  fact  that 
there  are  about  600  different  occupations  in  the  railroad  service, 
and  that  even  in  the  large  groups  there  are  continual  changes  from 
one  grade  to  the  other,  for  example,  from  the  roundhouse  man  to 
fireman,  and  from  fireman  to  engineer. 
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It  is  customary  to  provide  for  additional  death  benefits;  for  ex- 
ample, one  of  the  railroads  grants  an  additional  death  benefit  of 
$1,000  on  payment  of  an  additional  monthly  contribution  of  $1.20 
if  taken  before  the  employee  is  over  45  years  of  age,  $1.80  if  taken 
at  over  45  and  not  over  60  years  of  age,  and  $2.40  if  taken  at 
over  60  years  of  age.  This  is  equivalent  to  granting  insurance  so 
long  as  he  remains  a  member  of  the  fund  at  a  rate  of  $28.80  per 
$1,000  to  a  man  over  60  years  of  age,  although  the  American  Table 
of  Mortality  shows  a  death  rate  at  age  60  of  27  per  1,000,  at  age  65 
of  40,  and  at  age  70  of  62  per  1,000.  It  seems  unlikely  that  insur- 
ance could  be  granted  at  these  rates,  especially  as  the  rate  for  a 
man  under  45  years  of  age  is  only  $14.40  per  thousand  annually, 
but  the  fact  remains  that  one  of  the  railroads  has  not  only  met  all 
the  additional  death  losses  out  of  the  contributions  for  that  purpose, 
but  has  a  slight  margin  left.  This  means  that  very  few  of  the  men 
take  additional  death  benefits  at  the  older  ages,  that  the  average  age 
must  be  young,  and  the  young  men  must  pay  slightly  more  than 
the  cost  so  as  to  meet  the  loss  on  the  older  men.  It  should  be  borne 
in  mind  that  in  this  railroad  careful  physical  examinations  are 
required,  and  that  the  insurance  must  be  terminated  on  leaving 
the  employment  of  the  company. 

In  case  of  accident  due  to  occupation  some  of  the  railroad  com- 
panies meet  the  cost  of  surgical  attendance,  hospital  service,  and 
surgical  appliances.  While  there  is  no  provision  for  medical  care 
in  case  of  sickness,  physicians  make  investigations  in  connection 
with  disability  claims  and  would  naturally  give  the  necessary  ad- 
vice if  a  family  physician  were  not  in  attendance. 

"  Waiting "  Periods. — The  period  during  which  the  employee 
must  be  disabled  from  work  before  being  entitled  to  sickness 
benefits  varies  in  the  different  funds.  In  one,  it  is  three  days  and 
in  another,  six  days  before  a  benefit  is  due  on  account  of  sick- 
ness, while  in  all  relief  departments  the  daily  benefit  becomes  im- 
mediately available  in  event  of  accident  due  to  occupation. 

Percentage  of  Employees  who  become  Members. — The  propor- 
tion of  the  employees  who  become  members  of  the  fund  depends 
very  largely  on  the  interest  that  the  management  takes  in  the 
matter  and  the  efiiciency  of  the  superintendent  of  the  relief  fund. 
In  one  railroad  company,  for  example,  about  60  per  cent,  of  the 
employees  are  members,  where  apparently  no  attempt  is  made  to 
include  the  more  or  less  casual  laborers.    In  another  railroad,  fully 
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92  per  cent,  of  the  employees  are  members  of  the  fund,  of  which 
they  may  become  members  only  through  examination.  The  bal- 
ance of  8  per  cent,  of  the  employees  consists  principally  of  the 
older  men  and  those  who  could  not  become  members  on  account  of 
physical  disability. 

Inducement  to  Members  to  Remain  in  Fund. — An  inducement 
to  remain  in  the  relief  fund,  held  out  by  one  of  the  railroads,  is 
that  pensions  will  be  paid  out  of  the  surplus  in  addition  to  the 
benefits  granted  by  the  company.  As  a  result,  a  member  who  had 
been  thirty  years  in  the  fund  and  retired  on  pension  would  receive 
about  $15  a  month  extra  if  he  were  in  Class  4.  This  method  of 
compensating  the  old  members  was  adopted  primarily  to  meet  the 
feeling  which  seems  to  be  natural  in  most  men  that  if  they  have 
made  insurance  payments  for  several  years,  they  are  entitled  to 
some  form  of  benefit. 

In  one  instance  at  least,  the  inducement  to  join  and  to  remain 
a  member  of  the  fund  is  that  pensions  are  payable  only  to  members 
of  the  fund,  although  the  entire  cost  of  these  pensions  is  met  by 
the  railroad. 

Management  Expenses. — The  expenses  connected  with  the  or- 
ganization and  operation  of  the  relief  funds  are  paid  entirely  by 
certain  of  the  railroads.  This  includes  the  compensation  of  the 
doctors  who  make  the  examinations  and  who  inspect  cases  of  sick- 
ness and  of  accident.  In  one  railroad  company  which  has  had  the 
relief  fund  in  existence  for  about  30  years,  the  management  ex- 
penses have  aggregated  over  $5,500,000.  Some  of  the  railroads 
pay  part  of  the  management  expenses  and  but  one  railroad  imposes 
the  burden  on  the  relief  department. 

Guarantees  by  Railroad  Companies. — The  railroad  companies 
guarantee  the  solvency  of  the  funds  so  that  there  would  be  no  loss 
to  the  members  by  failure  to  meet  obligations.  The  funds  are  con- 
sidered as  running  institutions,  and  the  accounts  are  balanced  at 
the  end  of  each  year,  no  liability  being  charged  for  deferred  pay- 
ments to  persons  who  are  permanently  sick  or  permanently  dis- 
abled through  accident.  This  is  not  important  so  long  as  the  rail- 
road company  is  financially  sound  and  is  willing  to  meet  these 
claims  should  the  relief  fund  be  disbanded.  In  the  early  years  of 
one  of  these  funds  the  older  employees  became  members  more 
rapidly  than  the  younger  men,  with  the  result  that  there  were 
deficits  to  be  met  in  many  of  the  ensuing  years.    As  the  employees 
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began  to  appreciate  the  advantage  of  the  fund,  more  and  more  of 
the  younger  men  joined,  so  that  for  several  years  there  has  been 
no  deficit  for  the  railroad  company  to  meet;  in  fact,  there  is  a 
surplus  each  year. 

Effect  of  Workmen's  Compensation  Laws. — When  some  of  these 
relief  funds  were  started.  Workmen's  Compensation  Laws  were  not 
in  existence  in  any  of  the  states,  and  accordingly,  complications 
arise  when  payments  are  made  both  from  the  relief  fund  and  from 
the  railroad  company  in  connection  with  occupational  accidents 
under  the  Federal  Liability  Act.  In  one  of  these  funds  it  was  de- 
cided that,  as  the  members  paid  all  the  cost  of  the  sickness,  acci- 
dent and  death  benefits,  they  should  be  entitled  to  receive  from  the 
relief  fund  the  benefits  for  accident  due  to  occupation,  as  well  as 
their  full  allowance  under  the  Compensation  Act.  While  this  re- 
sulted in  double  payments  in  certain  cases,  it  took  care  of  a  large 
number  of  accidents  which  caused  disability  for  a  few  days  and 
for  which  a  small  sum,  if  anything,  was  receivable  under  the  Com- 
pensation Act.  For  example,  the  Compensation  Act  might  pro- 
vide that  no  payments  should  be  made  during  the  first  two  weeks 
of  disability  due  to  occupational  accident,  so  that  if  an  employee 
remained  away  from  work  on  account  of  being  injured  for  sixteen 
days  he  would  receive  compensation  for  two  days  only  under  the 
Act,  but  would  be  entitled  to  a  benefit  from  the  relief  fund  for 
sixteen  days. 

Minor  Problems. — A  number  of  questions  arise  in  connection 
with  relief  funds,  such  as 

(a)  Should  a  member  be  allowed  to  enter  a  class  higher  than 
that  to  which  his  wages  entitle  him?  By  this  means  he  could 
receive  a  larger  benefit  while  sick  than  wages  while  at  work.  It  is 
a  bad  principle  to  pay  a  man  more  to  remain  at  home  than  to  be 
at  work. 

(b)  Should  membership  be  voluntary  or  compulsory?  The 
custom  in  the  railroad  companies  is  to  make  the  membership  vol- 
untary, but  when  the  manager  of  the  fund  is  enthusiastic  and 
when  the  benefits  granted  are  very  good,  practically  all  the  em- 
ployees become  members.  As  a  physical  examination  is  usually 
required  for  employment,  most  applicants  make  a  request  for  mem- 
bership in  the  fund  at  the  same  time  as  they  apply  for  employment. 
Membership  is  not  compulsory  in  most  of  the  relief  funds — a  wise 
provision. 
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(c)  What  period  should  elapse  after  a  member  has  recovered 
from  a  long  illness  during  which  he  drew  half  benefits,  before  he 
should  be  allowed  to  obtain  full  benefits  again?  It  can  readily  be 
seen  that  a  reasonable  period  should  be  provided,  otherwise  a  mem- 
ber drawing  half  pay  would  endeavor  to  return  to  duty  for  a  short 
time  for  the  express  purpose  of  receiving  full  benefits  for  another 
year.  If,  for  example,  he  had  tuberculosis  for  eighteen  months,  he 
would  have  received  half  benefits  for  six  months ;  but  if  he  were  in 
a  condition  to  return  to  work  for  two  weeks,  he  would  again  be 
entitled  to  receive  full  benefits  unless  a  proper  provision  were  made 
to  prevent  this. 

(d)  Should  the  employee  who  is  permanently  disabled  be  per- 
mitted to  receive  the  commuted  value  of  future  instalments  ?  For 
example,  a  man  who  had  lost  both  arms  and  was  entitled  to  $1  a 
day  throughout  his  life  might  apply  for  the  commuted  benefits. 
This  seems  a  bad  practice,  because  the  men  are  not  likely  to  know 
how  to  look  after  their  money.  An  officer  of  a  large  beneficial  asso- 
ciation, not,  however,  connected  with  a  railroad,  stated  that  90  per 
cent,  of  the  members  whose  benefits  had  been  commuted  returned 
within  two  years  to  ask  for  further  assistance  because  their  money 
had  been  lost. 

(e)  Should  all  pajTnent  of  dues  cease,  including  those  for  death 
benefits,  when  a  member  is  in  receipt  of  sickness  or  accident  allow- 
ance? While  it  does  not  seem  logical  to  omit  the  payments  for 
death  benefits  because  the  member  is  sick,  the  custom  is  not  to  re- 
quire any  payment  of  contribution  until  receipt  of  sickness  allow- 
ances for  at  least  52  weeks.  This  is  in  line  with  the  express  pur- 
pose of  the  relief  fund. 

(/)  How  should  members  who  have  resigned  from  the  service, 
or  who  have  been  dismissed,  suspended,  furloughed  or  "laid  off" 
temporarily  be  treated?  It  is  customary  to  require  the  member- 
ship to  be  terminated  on  resignation  or  dismissal,  but  those  who 
are  on  furlough  or  who  have  been  temporarily  suspended  or  "laid 
off"  on  account  of  lack  of  work  are  usually  permitted  to  continue 
their  membership  for  a  specified  period  on  payment  of  the  usual 
contribution. 

Rates  of  Siclcness. — The  liability  to  disability  from  accident  and 
from  sickness,  as  ascertained  from  the  statistics  of  one  of  the  largest 
relief  departments,  appears  to  indicate  that  there  is  comparatively 
little  difference  among  the  large  groups  of  emploj'ees  who  operate 
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the  trains.  There  is  a  lower  sickness  rate  among  the  trainmen,  but 
this  may  be  due  principally  to  their  out-of-door  life.  The  sick- 
ness rate  among  the  clerical  force  is  apparently  lower  than  in  the 
operating  force,  but  this  is  due  to  the  custom  of  retaining  the  mem- 
bers of  the  former  at  their  full  pay  during  periods  of  temporary 
sickness,  whereas  the  members  of  the  latter  are  only  paid  for  the 
days  on  which  they  are  at  work.  The  difference  in  the  sickness 
rate  may  therefore  be  more  apparent  than  real. 

Death  Bate  by  Occupation. — The  statistics  of  one  of  the  relief 
departments  show  that  the  difference  in  the  death  rate  by  occu- 
pation during  the  period  of  employment  by  the  company  is  not  so 
far  apart  in  the  principal  groups  as  might  be  expected.  In  order 
that  this  may  be  appreciated  the  conditions  under  which  the  work 
is  done  should  be  carefully  considered.  The  conductors,  for  ex- 
ample, are  an  older  body  of  men,  but  their  assistants,  the  train- 
men and  brakemen,  have  more  hazardous  work  to  do.  In  view  of 
the  complications  arising  in  changing  from  one  grade  to  another, 
the  difference  of  the  death  rate  in  the  various  occupations  is  not 
sufficiently  large  to  justify  a  different  rate  of  contribution  for  each 
age  and  for  each  occupation. 

I  am  greatly  indebted  to  Mr.  E.  B.  Hunt,  superintendent  of  the 
Pennsylvania  Eailroad  Voluntary  Eelief  Department,  for  his 
courtesy  in  giving  me  valuable  information  drawn  from  a  very 
ripe  experience. 

Method  of  Detekmininq  Weekly  Dues  for  Disability 
Benefits. 

When  an  actuary  is  asked  to  determine  weekly  dues  for  dis- 
ability benefits,  his  first  duty  is  to  review  the  rules  and  regula- 
tions of  the  association.  As  has  already  been  shown,  these  cover 
many  problems,  which  should  be  solved  with  fairness  to  both  em- 
ployees and  their  beneficiaries.  So  far  as  concerns  the  employer, 
he  should  be  induced  to  be  as  liberal  as  possible  in  his  financial  con- 
tributions, in  his  moral  support  and  in  donating  clerical  service. 
A  by-product  of  this  interest  in  the  beneficial  fund  is  that  many 
of  the  weaknesses  of  his  organization  with  relation  to  sanitation, 
safety  plans,  and  method  of  engaging  employees,  are  brought  to 
light;  he  may  also  be  brought  to  see  more  clearly  the  necessity  for 
the  betterment  of  the  conditions  under  which  his  employees  live. 

Having  made  equitable  plans  for  the  association,  the  actuary 
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must  consider  a  number  of  matters  which  also  have  a  great  bearing 
on  the  dues — such  as  (1)  relative  occupational  hazard ;  (2)  sanitary- 
condition  of  the  plant;  (3)  healthfulness  of  the  community;  (4) 
living  conditions  of  the  employees;  (5)  race  or  nationality  of 
workers.  If  the  association  has  been  in  operation  for  some  time 
the  best  basis  for  determining  the  rates  is  its  own  experience  and 
to  that  end  an  investigation  should  be  made.  If  not  it  is  generally 
possible  to  obtain  the  experience  of  another  association  under 
somewhat  similar  conditions,  from  which  the  dues  can  be  fixed. 
The  published  experience  of  the  Manchester  Unity  and  Sutton's 
Tables  may  be  of  help,  but  they  deal  with  rates  of  contribution 
varying  with  age,  whereas  the  associations  which  we  are  considering 
charge  the  same  rates  for  disability  and  death  benefits  irrespective 
of  age,  sex,  or  occupational  hazard.  In  Volume  XVII,  page  27, 
Mr.  Dawson  gave  the  experience  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  and  also  the  Westinghouse  Air  Brake 
Company,  compared  with  the  British  Friendly  Societies'  Expe- 
rience analyzed  by  William  Sutton,  In  his  opinion  the  rates  of 
disability  in  Sutton's  tables  with  discretionary  modifications  have 
been  found  ample,  indicating  that  they  may  be  used  as  a  basis  for 
disability  rates,  provided  due  allowance  is  made  for  the  five  con- 
ditions which,  as  already  stated,  have  an  important  bearing  on  the 
problem.  In  the  two  experiences  referred  to,  Mr.  Dawson  shows 
that  the  average  number  of  days  per  annum  lost  by  sickness  and 
accident  was  6.4  in  one  company,  and  6.1  in  the  other,  not  count- 
ing time  lost  beyond  thirty-one  weeks  for  any  one  disability,  and 
excluding  the  first  week  of  sickness,  for  which  the  relief  fund  does 
not  provide. 

After  the  actuary  has  taken  advantage  of  all  the  available  sta- 
tistics and  has  had  the  assistance  of  others  in  the  profession  who 
have  had  considerable  experience,  his  rates  of  contribution  may 
prove  inadequate  through  inefficient  management  over  which  he 
may  have  no  control.  If  in  trying  to  make  the  dues  sufficient  he 
makes  them  too  high,  or  if,  in  order  to  induce  all  the  employees 
to  join,  he  advises  insufficient  rates  of  contribution,  dissatisfaction 
results,  and  his  professional  reputation  is  apt  to  suffer.  As  there 
are  so  many  variable  conditions  in  the  problem,  he  should  provide 
a  safety  clause  such  as  the  following: 

(a)  The  employer  to  pay  deficits  of  a  reasonable  amount  until 
it  is  proved  that  better  methods  of  management  and  more  stringent 
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rules  would  not  result  in  remedying  the  condition ;  the  dues  should 
then  be  raised,  based  on  past  experience. 

(6)  The  dues  to  be  more  than  are  thought  necessary,  but  the 
weekly  or  monthly  dues  to  be  waived  when  there  is  enough  money 
in  the  treasury  to  meet  the  average  outlay  for  (say)  one  month's 
disability  benefits. 

(c)  The  dues  to  be  supplemented  by  the  right  to  make  assess- 
ments if  necessary;  when  there  is  such  a  provision,  the  necessary 
money  to  meet  an  abnormally  heavy  sickness  or  death  rate  can 
frequently  be  obtained  with  less  friction  through  entertainments 
or  outings. 

The  problem  with  regard  to  union  funds  is  practically  the  same 
as  that  for  beneficial  associations.  The  statistics  required  in  the 
establishment  of  relief  funds  can  generally  be  ol)tained  from  the 
same  type  of  organization  in  other  railroad  companies. 

The  diflficulty  in  determining  the  rates  for  death  benefits  is  not 
serious  as  there  are  generally  available  the  death  rates  in  the  same 
or  similar  occupations. 

Disability  and  Death  Rates. 

In  the  hope  that  it  will  be  of  value  the  experience  of  several 
beneficial  associations  is  now  given,  although,  unfortunately,  the 
experience  cannot  be  given  in  the  same  form  in  each  case. 

An  Insurance  Company. — In  an  old  established  company  which 
had  granted  death  and  sickness  benefits  to  its  employees  for 
many  years,  the  rates  for  the  last  four  yea-rs  have  been  compiled. 
The  number  of  employees  has  considerably  increased  in  these  years, 
and,  accordingly,  the  average  age  is  comparatively  young,  although 
there  were  many  old  employees  in  the  service.  It  was  found  that 
the  cost  of  temporary  disability,  excluding  the  first  week  of  such 
disability,  was  about  three  fifths  of  one  per  cent,  of  the  salaries  of 
the  clerical  force.  The  average  death  rate  from  all  causes  during 
the  four  years  was  about  7  per  thousand  employees. 

A  Railroad  Company. — The  number  of  days  of  disability  from 
sickness  and  from  non-occupational  accidents  was  3  per  member  in 
a  railroad  relief  fund  with  a  waiting  period  of  three  days.  The 
death  rate,  excluding  that  due  to  occupation,  was  about  8  per 
thousand  employees. 

A  Steel  Company. — In  this  company  disability  and  death  ben- 
efits were  not  paid  if  occupational  accidents  were  the  cause,  as 
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such  cases  were  taken  care  of  under  the  Workmen's  Compensation 
Act.  The  sickness  rate  for  the  first  three  months  of  sickness  was 
less  than  40  per  cent,  of  the  Manchester  Unity  Experience  {E  and 
F,  1893-1897).  The  waiting  period  was  one  week.  The  death 
rate,  excluding  that  due  to  occupation,  was  about  50  per  cent,  of 
the  American  Table  of  Mortality. 

A  National  Trade  Union. — This  union  provides  principally 
death  benefits.  The  death  rate  in  1902  was  practically  the  same  as 
in  1912.  During  the  last  three  quinquennial  periods  it  has  been 
about  12  per  1,000  members  per  annum.  The  average  age  of  the 
members  is  said  to  have  increased,  of  which  there  is  an  indication 
in  the  increase  in  the  average  age  at  death  from  43  to  52  in  fifteen 
years.  The  normal  increase  in  the  death  rate  has  been  largely 
offset  by  the  marked  decrease  in  the  death  rate  from  tuberculosis 
• — the  principal  occupational  hazard  in  this  group. 

A  Public  Utilities  Company. — In  a  Public  Utilities  Company, 
subdivided  into  three  companies,  Street  Eailroad,  Gas,  and  Elec- 
tric Companies,  the  waiting  period  for  disability  benefits  was  two 
weeks.  The  average  number  of  days'  sickness  per  thousand  mem- 
bers for  a  period  of  three  years  was  two  days  and  from  occupational 
accident  about  one  day.  The  death  rate  from  occupational  acci- 
dent was  1.5  per  thousand  employees  and  from  all  other  causes, 
5  per  thousand,  making  a  total  death  rate  of  about  6.5  per  thous- 
and. The  average  age  was  33.  A  subdivision  of  the  experience 
into  the  three  companies  may  be  of  interest. 


Death  rate  per  thousand  from  sickness 

street 
Railroad. 

Gas. 

Electric. 

4.2 
.8 

3.9 

.8 

2.8 
3.3 

Death  rate  per  thousand  from  occupational  accident 
Total 

5.0       1    4.7 

6.1 

.8 

Number  of  days'  sickness  per  member,  excluding 
that  due  to  occupational  accident 

3.2 

1.0 

Among  the  Street  Eailroad  men,  the  death  rate  from  tubercu- 
losis was  very  high,  while  the  sickness  rate  was  high  from  such  dis- 
eases as  rheumatism  and  ^^  influenza." 
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Conclusion. 

The  first  draft  of  this  paper  was  completed  in  1916,  but,  for 
reasons  mentioned  in  my  address  to  this  Society  on  May  17  of 
this  year,  it  was  not  then  presented.  Many  of  my  conclusions  have 
been  verified  and  additional  valuable  information  obtained  through 
an  investigation  undertaken  by  the  Bureau  of  Labor  Statistics.  A 
synopsis  of  the  results  of  that  investigation  by  Dr.  Boris  Emmet 
appears  in  the  August  number  of  the  Monthly  Review  of  the  United 
States  Bureau  of  Labor  Statistics,  Mr.  Eoyal  Meeker,  commis- 
sioner; I  am  greatly  indebted  to  Dr.  Emmet  for  valuable  infor- 
mation incorporated  in  this  paper.  In  the  Monthly  Review  it  is 
stated  that  less  than  5  per  cent,  of  the  159  associations  (estab- 
lishment funds)  examined  by  the  Bureau  "have  ever  made  any 
actuarial  examination  of  their  schemes  and  only  two  are  known  to 
have  permanent  consulting  actuaries."  With  regard  to  193  trade- 
union  funds,  "  no  actuarial  examination  of  any  of  the  benefit  funds 
of  the  national  or  local  trade-union  funds  examined  is  known  to 
have  been  made.''  Such  statements  are  the  best  of  reasons  for 
bringing  the  subject  before  this  Society,  especially  as  I  have  had 
several  indications  that  the  larger  associations  are  realizing  the 
need  of  actuarial  advice.  It  is  a  wide  and  a  difficult  field,  in 
which  we  would  receive  great  benefit  from  the  publication  of  sick- 
ness and  death  rates,  culled  from  the  experience  of  our  members. 
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Mortality  Graphs. 

BY 
HENRY  MOIE. 

It  has  been  commonly  said  that  in  time  of  war  the  death  rate  is 
increased  not  only  in  the  case  of  the  men  who  are  fighting,  but  also 
in  the  general  population.  Mortality,  which  may  be  extreme  on 
the  battle  front,  seems  to  fall  with  a  heavier  hand  than  usual  on 
the  civilian  population  in  such  times  of  stress.  We  can  readily  see 
how  this  may  be  so  in  countries  like  Belgium  and  Poland,  even  in 
a  lesser  degree  in  Holland  and  Switzerland,  where  the  comforts 
and  necessities  of  life  are  hard  to  procure ;  but  we  find  it  hard  to 
believe  that  the  death  rate  would  be  increased  in  the  United  States 
or  in  Australia  by  the  present  European  War.  Be  that  as  it  may, 
this  is  a  good  time  to  take  observations  and  record  the  trend  of 
mortality  in  the  United  States  during  recent  years  up  to  1916. 

Trend  of  U.  S.  Mortality — Last  15  Years. 
In  the  first  place  there  are  submitted  some  figures  published  last 
year  by  Dr.  Cressy  L.  Wilbur  derived  from  Census  Bureau  sta- 
tistics, giving  death  rates  from  registration  sources  from  1900  to 
1914  inclusive.  These  have  been  reduced  to  graphic  form  for  ease 
of  study,  and  in  Diagram  No.  1  the  ungraduated  facts  are  shown. 
As  the  lines  cross  one  another  frequently  it  is  hard  to  follow  them 
except  when  they  appear  in  colors,  which  cannot  easily  be  repro- 
duced in  our  Transactions.  Accordingly  Diagram  No.  2  is  sub- 
mitted, consisting  of  a  general  rough  graduation  of  the  same  death 
rates.  The  lines  of  this  diagram  are  more  easily  observed.  The 
improvement  in  these  mortality  figures  is  general  throughout,  and 
marked  in  some  sections ;  as,  for  example,  the  South  Atlantic  States 
where  the  fall  in  the  ungraduated  figures  is  from  23  per  1,000  to 
less  than  16 ;  the  Mountain  States  from  19  to  11 ;  and  the  Pacific 
States  from  17  to  below  12.  In  all  of  these  it  is  probable  that 
civilization,  as  expressed  in  sanitation  and  health  study,  has  been 
making  notable  progress;  but  in  my  judgment  the  way  the  figures 
are  brought  together  probably  exaggerates  the  improvement.     On 
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the  other  hand  the  changes  between  1902  and  1914  in  the  West 
South  Central  District,  in  the  New  England  States,  and  in  the  East 
North  Central  Section  have  been  relatively  small.     Possibly  in 


Death  Rates  per  1000 
25 
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Fig.  1.  Crude  Death,  JRates  from  Eegistration  Sources,  by  Divisions  of 
United  States,  1900-1914.  See  pamphlet  by  Dr.  Cressy  L.  Wilbur,  "The 
Federal  Eegistration  Service  of  the  U.  S.,  etc."     Washington,  1916. 
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these  districts  the  actual  improvement  may  be  greater  than  is  in- 
dicated. 


Death  Rates  per  1000 
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Fig.  2.     Crude  Death  Bates,  Eoughly   Graduated.     See  Fig.   1. 


These  two  diagrams  show  crude  death  rates.    This  means  that 
the  rates  represent  the  number  of  deaths  for  each  1,000  of  popula- 
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tion,  irrespective  of  age.  Such  general  death  rates  are  admittedly 
unsatisfactory  and  unreliable.  No  account  is  taken  of  the  average 
age  of  the  population ;  and  in  a  country  like  the  United  States  this 
is  a  variable  factor — not  only  varying  in  different  localities,  but 
also  changing  from  year  to  year.  Further,  the  highest  death  rate 
is  immediately  after  birth,  and  it  follows  that  any  decrease  in  the 
birth  rate  is  nearly  always  accompanied  by  a  decrease  in  the  crude 
death  rate,  although  this  is  not  in  itself  a  symptom  of  improve-' 
ment  in  mortality  conditions.  Indeed  it  is  an  ancient  remark  that 
a  nation  in  process  of  decay  shows  a  decrease  in  the  birth  rate,  and 
therefore  a  nominal  improvement  in  crude  death  rates.  We  as 
actuaries  should  do  all  that  we  can  to  introduce  a  better  system  of 
recording  and  reporting  the  death  rates  in  registration  areas.  I£ 
they  were  even  subdivided  in  broad  general  classes  with  reference 
to  age  at  death,  it  might  be  possible  to  follow  the  trend  of  mortality 
from  year  to  year.  As  it  is,  these  two  diagrams  can  only  be  viewed 
as  a  vague  generalization. 

Another  important  influence  in  this  country  is  the  effect  of 
migrations.  The  New  England  States  have  doubtless  a  greater  pro- 
portion of  old  folks  and  babies  than  the  Mountain  or  Pacific  States. 
The  tendency  for  healthy  and  ambitious  young  people  to  leave  the 
older  civilization  for  newer  districts  has  an  adverse  effect  on  the 
former  and  a  beneficial  effect  on  the  latter  when  measured  by  crude 
death  rates.  Further  the  registration  area  has  increased  during 
the  15  years;  but  the  effect  of  this  change  is  not  likely  to  be  great, 
and  might  be  in  either  direction. 

Notwithstanding  the  doubtful  value  of  the  census  information 
it  seems  hardly  believable  that  the  trend  is  altogether  due  to  the 
form  in  which  the  information  is  compiled.  The  United  States  as 
a  whole  shows  a  reduction  from  17.6  per  1,000  to  13.6  per  1,000  in 
15  years.  There  is  an  increase  in  1904,  in  1907,  in  1910,  and  dn^ 
1913,  but  in  each  case  the  point  to  which  the  rate  rises  is  lower) 
than  the  previous  high  point. 

The  U.  S.  birth  rate  in  1900  was  27  per  1,000.  In  1910,  it  was 
estimated  at  26.5  per  1,000 — showing  a  slight  decrease.  New  York 
City  birth  rates  are  given  as  23.7  in  1900;  28.0  in  1907;  26.9  in 
1910;  and  25.8  in  1915.  In  Massachusetts  where  such  statistics  are 
in  fairly  good  shape  the  birth  rate  in  1900  was  26.2;  in  1915,  25.2. 
In  the  1917  Mass.  Report  the  following  significant  remark  ap- 
peared : 
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'*'  Although  the  birth  rate  has  declined  in  recent  years,  the  infant 
death  rate  has  also  declined,  so  that  the  number  of  babies  who  sur- 
vive the  dangers  of  infancy  is  becoming  steadily  greater." 

U.  S.  Life  Insurance  Trend  1901-16. 
In  life  insurance  statistics  we  have  a  better  though  not  quite 
satisfactory  means  of  tracing  the  mortality  through  the  Gain  and 
Loss  Exhibits.    The  figures  take  into  account  the  ages  at  death  as 


1902  1903  1904  1905  1906  1907  1908  1909 
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Fig.  3.  Trend  of  Mortality  Experience,  1901-1916.  Ratio  of  Actual 
to  Expected  Claims,  computed  from  Gain  and  Loss  Exhibits  of  ten  strictly- 
American  companies. 

well  as  the  ages  of  the  lives  under  observation.  In  order  to  observe 
the  tendency  amongst  life  companies  during  the  past  fifteen  years, 
the  Gain  and  Loss  Exhibits  of  ten  companies  operating  wholly 
within  the  United  States  have  been  examined,  and  the  ratio  of 
actual  to  expected  deaths  is  shown  in  Diagram  No.  3.  It  will  be 
observed  that  the  tendency  during  the  fifteen-year  period  is  like  the 
census  figures  towards  improvement  in  the  death  rate.  The  dia- 
gram traces  the  percentages  of  the  actual  to  the  tabular  death 
rates.  Figures  giving  death  rates  per  1,000  lives  observed  would 
be  of  no  real  value,  and  cannot  easily  be  obtained  in  life  insurance 
nor  would  they  serve  even  for  comparison  with  the  crude  census 
figures.  The  diagram  gives  the  information  which  every  actuary 
keeps  with  reference  to  his  own  company,  but  in  this  case  dealing 
21 
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with  the  combined  figures  of  ten  companies.  The  nngraduated 
results  are  shown;  also  a  smooth  graph  indicating  a  fall  in  the 
ratio  from  69  per  cent,  of  the  expected  in  1901  to  63  per  cent,  in 
1916. 

The  figures  for  use  as  a  basis  for  the  diagram  are  not  quite  homo- 
geneous. During  the  period  from  1901  to  1916  some  of  the  busi- 
ness has  been  valued  by  the  Actuaries'  Table  and  some  by  the 
American  Experience  Table;  some  companies  have  changed  from 
one  to  the  other.  The  amount  carried  under  the  Actuaries'  Table 
is  decreasing  and  the  amount  by  the  American  Experience  Table 
increasing ;  accordingly  the  figures  are  affected  by  the  proportionate 
amounts.  A  correction  for  this  cause  has  been  applied  as  shown  in 
the  upper  graduated  curve  of  the  diagram.  Since  the  American 
Experience  Table  shows  lower  death  rates  at  the  important  ages 
than  the  Actuaries'  Table  the  effect  of  an  increased  proportion  of 
business  by  the  American  Experience  Table  must  be  to  show  less 
improvement  in  the  Gain  and  Loss  figures  than  has  actually  taken 
place.  If  we  assume  the  extreme  case  that  all  the  business  in  1900 
had  been  valued  by  the  Actuaries'  Table  and  that  all  the  business 
in  1916  had  changed  to  the  American  Table,  then  since  the  death' 
rate  by  the  former  at  ages  45  to  60  is  from  10  per  cent,  to  15  per 
cent,  higher  than  by  the  latter,  the  ratio  of  actual  to  expected) 
deaths,  with  an  unchanged  experience,  would  in  the  period  of 
transition  rise  by  10  per  cent,  or  15  per  cent.,  i.  e.,  would  indicate 
a  deterioration  on  paper  and  by  the  published  figures.  But  the  dia- 
gram shows  that  in  spite  of  the  tendency  towards  this  change  there 
appears  an  improvement,  and  the  upper  curve  shows  the  approx- 
imate extent  of  the  actual  improvement  after  making  due  allow- 
ance for  this  condition.  When  first  studying  this  influence  I  real- 
ized, as  all  actuaries  do,  that  the  tendency  was  there ;  but  my  ideas 
were  vague  and  indefinite,  and  led  me  to  suppose  that  any  difference 
would  be  of  minor  consequence.  When  you  observe  the  extent  of 
the  correction  in  the  diagram  you  will  understand  how  radically 
my  own  views  have  been  changed  by  a  statistical  examination  of 
the  question;  and  in  case  anyone  may  think  that  the  influence  is 
exaggerated  in  the  correction  it  seems  well  to  set  forth  the  follow- 
ing facts  and  figures  on  which  the  adjustment  was  based : 

Nearly  all  the  business  valued  by  the  Actuaries'  Table  is  dated 
prior  to  1901.  Accordingly  the  ages  are  now  all  mature  under  polt 
icies  so  valued,  and  the  average  has  probably  risen  from  about  age 
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45  to  nearly  age  60  during  the  fifteen  years.  In  1907  the  propor- 
tions of  the  net  amounts  at  risk  were  27  per  cent.  Actuaries'  and 
73  per  cent.  American;  in  1916,  5  per  cent.  Actuaries'  and  95  per 
cent.  American.  The  gross  amounts  at  risk  in  1907  were  34  ;per 
cent,  and  66  per  cent,  respectively,  and  in  1916,  9  per  cent,  and  91 
per  cent,  respectively.  These  figures  were  obtained  by  direct  in- 
quiry from  each  of  the  ten  companies.  The  important  rates  of  mor- 
tality are  these: 


Age  a;. 

American  Exp.  qx- 

Actuaries  qx. 

Percentage  of  Actuaries 
to  American. 

35 

.008946 

.009288 

104 

40 

.009794 

.010362 

106 

45 

.011163 

.012212 

109 

50 

.013781 

.015939 

116 

55 

.018571 

.021664 

117 

60 

.026693 

.030336 

114 

65 

.040129 

.044082 

110 

70 

.061993 

.064933 

105 

In  1907  the  expected  deaths  if  all  the  business  had  been  on  the 
American  Experience  Table  would  have  been  4  per  cent,  less  than 
they  were,  the  actual  deaths  would  be  unchanged,  and  the  ratio 
would  therefore  be  increased  by  4.3  per  cent.  Net  sums  at  risk 
were  used  so  as  to  minimize  the  effect  of  the  larger  reserves  by  the 
Actuaries'  Table.  Accordingly  I  feel  reasonably  satisfied  that  the 
trend  of  mortality  in  the  past  fifteen  years  has  been  as  indicated  in 
the  upper  curved  line  of  Diagram  3,  although  fully  conscious  of 
the  vague  possibilities  and  uncertainties  of  the  figures  from  which 
the  deductions  have  been  drawn. 

We  must  not  forget  that  some  of  the  apparent  improvement  may 
be  caused  by  a  larger  proportion  of  people  taking  insurance  at 
younger  ages  than  formerly.  There  seems  to  be  a  move  in  this 
direction,  and  we  know  that  recent  experience  has  shown  that  the 
improvement  in  vitality  is  great  in  early  manhood,  though  almost 
non-existent  at  ages  above  55. 

The  effect  of  the  proportions  of  recent  business  to  total  business 
outstanding  is  a  matter  for  which  no  adjustment  has  been  made. 
The  difficulty  of  such  an  adjustment  seems  too  serious  when  we 
bear  in  mind  the  changed  conditions  between  1900  and  1916,  and 
also  the  variation  in  the  lapse  rate  at  the  end  of  the  first  year. 

In  this  connection  however  it  may  be  interesting  to  point  out  the 
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proportion  of  new  business  to  total  outstanding  insurance  in  the 
ten  companies  as  follows : 

1901,  new  business  was  14.7  of  total  in  force, 
1906,  new  business  was  12.1  of  total  in  force, 
1911,  new  business  was  11.7  of  total  in  force, 

1915,  new  business  was  11.0  of  total  in  force, 

1916,  new  business  was  12.7  of  total  in  force. 

Seasonal  Mortality. 
As  a  matter  of  interesting  curiosity  I  submit  Diagram  No.  4 
showing  the  seasonal  mortality  experience  of  the  Home  Life  In- 
surance Company  during  the  last  ten  years.    I  would  suppose  that 
other  companies  have  a  similar  experience ;  that  during  the  winter 
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Fig.  4,     Seasonal  viortality  by  monthS;  January  to  December.     Amounts, 
dot  and  dash  line;  lives,  continuous  line. 

months  the  death  rate  is  noticeably  higher;  that  during  February 
the  average  is  noticeably  less,  since  the  month  is  a  short  one ;  and 
that  the  low  point  of  mortality  experience  during  the  year  comes 
somewhere  about  September  or  October.  The  variation  is  so  con- 
siderable and  is  so  consistent  year  by  year  as  to  be  interesting. 

Mortality  amongst  Women. 
There  are  four  important  classes  dealing  with  women  in  the 
medico-actuarial  volumes,  namely: 
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1.  Spinsters    149,000  entrants 

2.  Married  women  with  husband  beneficiary 95,000        ' ' 

3.  Married  women,  beneficiary  other  than  husband 83,000       ' ' 

4.  Widows  and  divorcees   66,000 
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Fig.  5.     Widows  and  Divorcees,  also  Spinsters. 
Spinsters,  select,  first  year ; Spinsters,  ultimate. 

"Widows  and  Divorcees  after  four  years. 
—  Normal  Mortality  M.A.(*). 
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In  addition  to  these  statistics  Dr.  Eockwell  in  a  recent  paper  to 
the  medical  directors  gave  some  additional  particulars  of  women  as 
risks  for  insurance.  We  have  therefore  a  good  volume  of  expe- 
rience. 
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Fig.  6.     Married  Women. 

Beneficiary  Husband,  select,  first  year. 

Beneficiary  Husband,  ultimate. 

Beneficiary  other  than  husband. 

Normal  Mortality,  M.A.<*'. 
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The  subdivisions  of  women  as  risks  in  the  medico-actuarial 
analysis  are  not  in  my  judgment  perfect.  It  seems  more  important 
to  separate  business  women  from  housewives  than  it  is  to  separate 
widows  and  divorcees  from  the  unmarried.  Nevertheless  the  in- 
formation supplied  gives  facility  for  useful  analysis;  and  we  may 
get  a  little  more  next  time. 

"We  may  dismiss  the  question  of  the  unmarried  women  with  but 
a  word  or  two,  except  as  we  use  the  statistics  for  illustrative  pur- 
poses. They  are  to  a  great  extent  business  women,  and  be  they 
stenographers,  teachers,  bookkeepers,  or  even  nurses,  they  seem  to 
average  better  than  the  men.  We  need  have  no  hesitation  about 
accepting  them  for  such  amounts  as  they  feel  disposed  to  take. 
This  general  statement  seems  to  be  applicable  irrespective  of  age, 
and  to  the  experience  of  both  first  and  subsequent  years.  In  the 
case  of  Trained  Female  Nurses,  the  first  year's  mortality  does  not 
differ  much  from  the  ultimate;  the  ultimate  is  distinctly  lower 
than  the  corresponding  rates  for  men. 

The  most  important  class  for  study  is  that  with  which  most  dif- 
ficulty is  experienced,  viz.,  married  women.  The  graphs  now  sub- 
mitted (Diagrams  Nos.  5  and  6)  indicate  that  the  mortality  rate 
is  unfavorable  throughout  as  compared  with  men  or  with  spinsters. 

The  mere  stating  of  the  husband  as  beneficiary  in  an  application 
is  not  much  of  a  guide  one  way  or  the  other.  If  a  married  woman 
takes  a  policy  payable  to  her  estate  it  is  subject  to  the  same  objec- 
tion as  if  payable  to  her  husband;  it  is  so  easy  to  change  the  bene- 
ficiary afterwards,  or  to  assign  the  policy  to  such  person  as  the 
insured  may  think  best.  A  more  important  question  is  whether 
or  not  the  insurance  premiums  are  being  paid  surely,  and  without 
possibility  of  question,  from  funds  of  the  wife,  or  from  her  own 
earnings — also  whether  the  insurance  has  been  written  at  the  solici- 
tation of  an  agent.  Even  in  such  instances  insurance  on  the  lives 
of  married  women  should  be  viewed  with  suspicion  and  the  greatest 
care  should  be  exercised  in  the  issuance  of  the  policies. 

The  ultimate  mortality  it  will  be  seen  at  ages  under  40  is  far  in 
excess  of  the  mortality  amongst  men — nearly  50  per  cent,  in  excess 
at  young  ages  and  over  15  per  cent,  even  at  age  40.  When  we  come  to 
a  comparison  of  the  first  year's  mortality  the  differences  are  even 
more  marked.  It  is  as  much  as  80  per  cent,  greater  than  that  of 
men  at  young  ages;  remains  nearly  50  per  cent,  higher  at  age  40, 
and  crosses  the  first-year  curve  of  the  men  at  ages  48-t9.     On  the 
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other  hand,  the  first  year's,  as  well  as  the  ultimate,  mortality 
amongst  spinsters  is  unusually  low  except  at  the  very  youngest  ages, 
where  the  numbers  at  risk  are  small.  Any  doubt  in  the  selection  of 
such  risks  can  therefore  be  easily  resolved. 

The  excess  mortality  of  married  women  is  affected  by  other  con- 
siderations than  the  immediate  one  of  child  birth.  From  British 
statistics  it  would  appear  as  if  the  death  rate  from  this  one  cause 
is  only  about  4  per  1,000  confinements.  Taking  an  extreme  view  of 
this  figure  it  means  less  than  2  per  1,000  married  women  per  an- 
num. Now  the  difference  between  the  mortality  amongst  spinsters 
and  married  women  in  the  first  two  years  after  insurance  is  from 
4  to  5  per  1,000.  Bearing  in  mind  the  remark  by  Dr.  Kockwell  that 
first  confinements  are  liable  to  cause  about  three  times  as  many 
deaths  as  those  after  the  first,  then  if  all  married  applicants  effected 
their  policies  just  at  date  of  marriage  we  might  almost  reach  the 
figures  representing  the  difference  in  the  two  classes  in  the  first 
two  years.  But  as  many  companies  reject  or  postpone  women  who 
are  recently  married  and  have  had  no  children,  this  explanation 
will  not  fit  the  case. 

Again,  statistics  published  by  the  Metropolitan  Life  Insurance 
Company  (1911-13)  show  that  of  the  total  deaths  amongst  house- 
wives from  ages  15  to  24  no  less  than  20  per  cent,  arise  from  causes 
described  as  the  "puerperal  state."  On  the  basis  of  a  death  rate 
as  high  as  8  per  1,000  amongst  married  women  in  the  first  and 
second  years,  this  would  mean  less  than  2  per  1,000,  a  result  more 
favorable  but  not  widely  differing  from  the  figure  derived  from 
British  statistics. 

It  is  interesting  to  remember  also  that  the  M.  A.  Experience 
deals  only  with  the  marital  condition  at  date  of  application.  Many 
of  the  younger  spinsters  must  afterwards  have  married,  yet  there  is 
no  apparent  tendency  for  the  ultimate  rates  amongst  spinsters  to 
merge  with  the  ultimate  rates  amongst  married  women;  the  dif- 
ference in  ultimate  rates  being  roughly  2  per  1,000  per  annum 
from  ages  20  to  40;  over  3  per  1,000  at  age  50;  and  no  lees  than 
8  per  1,000  at  age  60  when  the  question  of  child  bearing  can  have 
no  influence.  The  mortality  rate  in  the  first  year  of  insurance  in 
the  case  of  married  women  approaches  that  of  men  at  the  older 
ages.  The  numbers  at  risk  are  small  and  companies  are  cautious 
in  accepting  married  women  over  age  50.  The  general  weight  of 
the  evidence  indicates  that  the  higher  death  rate  is  not  caused  by 
the  dangers  attending  child  birth. 
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There  is  clearly  some  influence  in  the  nature  of  adverse  selection 
which  is  strongly  present  in  the  case  of  insurance  on  the  lives  of 
married  women  and  life  insurance  companies  should  protect  them- 
selves, especially  at  the  younger  ages.  Adverse  selection  is  not 
always  intelligent — indeed  a  small  number  of  really  bad  risks  is 
sufficient  to  cause  an  appreciable  loss.  If  only  30  or  40  per  thou- 
sand of  married  women  should  have  some  latent  disease  the  effect 
would  show  up  much  as  the  graphs  indicate. 

The  two  classes  of  married  women  do  not  seem  to  differ  isiuf- 
ficiently  to  support  any  theories  regarding  them.  Probably  the 
companies  have  been  a  trifle  stricter  in  selection  when  the  husband 
has  been  named  as  beneficiary,  and  this,  with  normal  fluctuations, 
would  account  for  the  differences.  Accordingly  a  combination  of 
the  two  classes  has  been  made,  and  as  a  graduated  table  for  mar- 
ried women  may  be  useful  to  others,  the  full  mortality  figures 
showing  the  experience  after  the  first  four  years  are  given  in  thei 
follovsdng  table : 

Married  "Women" — ^Ultimate  Mortality  Eates. 


Age. 

Rate  of  Mortality 

Age. 

Rate  of  Mortality 

Age. 

Rate  of  Mortality 

per  1,000. 

per  1,000. 

per  1,000. 

40 

6.75 

60 

25.14 

21 

7.00 

41 

6.86 

61 

27.30 

22 

6.91 

42 

7.01 

62 

29.57 

23 

6.80 

43 

7.21 

63 

31.99 

24 

6.72 

44 

7.47 

64 

34.61 

25 

6.63 

45 

7.77 

65 

38.49 

26 

6.55 

46 

8.17 

66 

42.70 

27 

6.47 

47 

8.61 

67 

47.33 

28 

6.40 

48 

9.10 

68 

52.50 

29 

6.35 

49 

9.64 

69 

58.21 

30 

6.32 

50 

10.24 

70 

63.75 

31 

6.30 

51 

10.94 

32 

6.31 

52 

11.70 

33 

6.33 

53 

12.85 

34 

6.36 

54 

14.19 

35 

6.40 

55 

15.70 

36 

6.45 

56 

17.35 

37 

6.51 

57 

19.15 

38 

6.58 

58 

21.07 

39 

6.66 

59 

23.07 

The  first  year's  risk  is  not  very  different  from  the  ultimate  up  to 
age  45 — just  a  trifle  below  it.     The  second  year's  risk  is  clearly 
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higher  than  the  ultimate  "until  after  middle  life;  the  third  year 
shows  a  little  improvement  over  the  second,  and  is  still  above  the 
ultimate.  The  experience  during  the  first  four  years  is  therefore 
somewhat  less  favorable  than  the  ultimate,  the  so-called  "benefits 
of  selection"  being  non-existent  in  this  class,  the  tendency  indeed 
being  clearly  in  the  other  direction. 

With  reference  to  widows  and  divorcees  the  ultimate  mortality 
curve  is  high  at  the  youngest  ages;  decreases  to  a  minimum  some- 
what below  the  mortality  of  married  women  at  ages  35-40  and  then 
blends  into  the  curve  of  other  married  women  at  about  age  45, 
which  curve  it  roughly  follows  thereafter — differences  being  less 
than  5  per  cent.  They  are  not  such  good  risks  for  insurance  as  the 
unmarried  who  so  frequently  follow  a  business  career,  but  on  the 
average  they  are  better  than  the  married. 

Bearing  in  mind  the  numbers  of  applications  submitted  in  the 
different  classes,  and  remembering  that  spinsters  and  business 
women  are  urged  to  take  insurance  by  agents,  also  that  there  is  an 
increasing  tendency  towards  such  activities,  we  may  state  generally 
that  women  risks  average  as  good  as  men.  It  does  not  follow  that 
insurance  companies  can  afford  to  remove  the  restrictions  that  have 
been  placed  around  the  insurance  of  married  women.  These  restric- 
tions instead  of  being  less  than  they  have  been  in  the  past  should 
probably  be  made  more  severe,  especially  at  the  younger  ages. 

The  curves  now  before  you  indicate  that  an  endowment  policy 
is  a  poor  protection  against  the  heavier  mortality  amongst  married 
women  at  the  younger  ages.  A  limited-payment  life  policy  does  not 
protect.  Accordingly  the  steps  that  should  be  taken  are  in  the  first 
place  a  rigid  selection  with  strict  inquiry  as  to  the  object  of  the  in- 
surance; and  in  the  second  place,  a  direct  extra  premium,  or  a 
rating  of  the  age  for  young  married  women. 

It  is  but  seldom  that  rules  are  adopted  which  conform  strictly 
to  theoretical  requirements.  In  the  case  of  married  women  theory 
would  seem  to  demand  a  net  extra  premium  of  $5  per  $1,000  pay- 
able during  the  first  five  years  of  insurance  for  entrants  between 
ages  30  and  40  and  during  the  first  seven  years  or  even  ten  years 
for  entrants  under  age  30.  Otherwise  a  minimum  rate  applicable 
to  age  30  might  be  charged,  with  an  extra  for  the  first  five  years  in 
addition.  Probably  however  the  companies  will  continue  their 
effort  to  secure  a  good  experience  by  an  attempted  strictness  in  selec- 
tion, and  doubtless  agents  will  continue  to  give  the  same  plausible 
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Mortality  Rates  Per  1,000 — By  Years  After  Issue. 
Married  Women — Beneficiary  Husband. 


Age  Attained. 

1st  Year. 

2d  Year. 

3d  Year. 

4th  Year. 

After  4th  Year. 

20 

5.8 

7.3 

7.3 

8.9 

6.8 

25 

5.8 

7.3 

6.8 

7.8 

6.1 

30 

5.8 

7.3 

6.6 

6.8 

5.9 

35 

5.8 

7.6 

6.9 

7.4 

6.2 

40 

5.9 

7.9 

7.4 

8.5 

6.8 

45 

6.4 

8.5 

8.2 

10.1 

8.0 

50 

7.5 

9.5 

9.3 

12.2 

10.5 

55 

9.4 

10.8 

13.3 

15.2 

15.5 

Married   Women — Beneficiary  other  than  Husband. 

20 

5.8 

8.7 

7.1 

7.4 

8.0 

25 

5.8 

8.2 

6.8 

7.1 

7.6 

30 

5.9 

7.7 

6.6 

6.9 

7.0 

35 

6.0 

7.3 

6.5 

6.8 

6.2 

40 

6.0 

7.4 

7.0 

7.3 

6.5 

45 

6.2 

8.4 

8.3 

8.4 

7.7 

50 

7.6 

10.0 

9.9 

10.5 

10.5 

55 

11.9 

15.7 

14.4 

14.9 

16.8 

Widows  and  Divorcees. 

20 

5.7 

5.7 

8.3 

9.2 

25 

4.9 

5.7 

7.4 

8.2 

10.0 

30 

4.6 

5.8 

6.8 

7.3 

7.6 

35 

4.4 

6.2 

6.3 

6.6 

5.6 

40 

4.6 

7.1 

6.2 

6.8 

6.4 

45 

5.5 

8.4 

8.5 

8.5 

7.7 

50 

7.8 

10.2 

11.3 

11.1 

10.5 

55 

12.4 

13.4 

15.2 

16.2 

16.8 

Spinsters. 

20 

3.2 

4.3 

5.8 

6.2 

5.2 

25 

2.9 

4.0 

4.5 

4.9 

4.5 

30 

2.7 

3.3 

3.6 

4.0 

4.2 

35 

2.8 

3.0 

3.4 

4.2 

4.4 

40 

3.2 

3.1 

3.9 

4.5 

4.8 

45 

4.0 

3.9 

4.9 

5.6 

5.5 

50 

5.9 

5.2 

6.5 

9.1 

7.2 

55 

9.4 

7.3 

8.8 

16.8 

11.0 

reasons  for  the  acceptance  of  nearly  every  individual  risk  submitted. 
One  of  the  interesting  features  in  the  investigation  now  made  is 
the  observation  of  the  mortality  from  year  to  year,  as  the  policies 
continue  in  force.  In  the  case  of  married  women  the  rate  of  mor- 
tality in  the  first  year  is  just  about  the  same  as  the  ultimate  rate. 
But  this  is  not  all — the  second  year's  mortality  at  the  young  ages 


326  MORTALITY    GRAPHS. 

is  from  25  per  cent,  to  30  per  cent,  higher  than  the  first  year's  mor- 
tality and  it  is  thus  also  higher  than  the  ultimate  mortality.  This 
would  seem  to  indicate  that  the  medical  examination,  while  it  may 
detect  some  of  the  important  and  active  impairments,  cannot  detect 
incipient  trouble  which  may  result  in  death  within  two  or  three 
years  after  the  policy  is  effected.  The  mortality  of  the  third  and 
fourth  policy  years  shows  an  improvement  at  the  younger  insuring 
ages  over  that  of  the  second  year  and  of  course  the  mortality  finally 
blends  down  to  the  ultimate  rate. 

The  mortality  in  each  of  the  first  four  years  after  insurance,  as 
well  as  the  ultimate  experience,  has  been  graduated  separately  and 
the  results  for  the  four  classes  of  women  are  shown  in  the  tables  on 
page  325.  ISTo  cross  graduation  was  applied,  and  accordingly  the 
progress  from  year  to  year  is  somewhat  uneven.  It  seemed  more  im- 
portant to  let  the  statistics  tell  their  own  tale — even  if  the  results 
should  prove  rough — rather  than  smooth  out  irregularities  which 
some  actuaries  might  conclude  to  be  features  of  the  experience. 

Sub- Standard  Groups. 

The  succeeding  diagrams  deal  with  various  groups,  chiefly  haz- 
ardous occupations,  and  it  is  interesting  to  observe  the  variations 
in  the  curves  representing  different  forms  of  extra  mortality,  all 
derived  from  the  Medico- Actuarial  Statistics. 

Locomotive  Engineers  (Diagram  No.  7). — In  the  case  of  loco- 
motive engineers,  the  ultimate  mortality,  viewed  as  a  percentage  in 
excess  of  the  normal,  attains  a  maximum  at  about  age  40;  in  the 
later  years  of  life  it  seems  to  merge  into  the  normal  mortality.  This 
result  is  not  surprising  since  locomotive  engineers  frequently  retire 
from  railroad  work  about  age  60  and  seldom  later  than  age  65. 
The  hazard  which  they  have  incurred  during  their  active  life  seems 
to  leave  no  ill  effects.  The  extra  mortality  may  be  represented  as 
follows : 


Percentage  over  Nor- 

Excess Death  Rate 

Age. 

mal  Mortality. 

per  1.000. 

25 

31% 

1.5 

30 

47 

2.3 

35 

64 

3.3 

40 

79 

4.5 

45 

73 

5.5 

50 

53 

5.7 

60 

15 

3.6 
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As  regarrls  the  first  year's  risk  in  this  occupation  it  seems  to  be 
as  great  or  even  a  trifle  greater  than  the  ultimate  risk.  This  would 
indicate  that  medical  and  other  selective  measures  are  practically 
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Fig.  7.     Locomotive  Engineers    (Ex  issues  prior  to 
134r-135,  dotted  lines;   Normal  Mortality,  M.A., 
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1890),   Vol.    Ill,   pp. 
continuous  lines. 


ineffective,  or  that  a  number  of  poor  risks  are  introduced  offsetting 
the  effect  of  selection.     The  experience  was  examined  very  thor- 
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oughly  by  a  study  of  the  second  year's  risk,  the  third  year's  risk, 
and  also  the  first  three  combined.  If  the  first  year's  risk  were  as- 
sumed to  be  the  same  as  the  ultimate,  the  number  of  expected 
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Fig.  8.     Underground  Miners  (except  coal),  Vol.  Ill,  p.  110,  dotted  lines; 
Normal  Mortality,  M.A.c*),  continuous  lines. 

deaths  between  ages  20  and  56  on  this  basis  would  be  93 ;  whereas 
the  actual  number  was  94.    In  the  first  three  years,  the  expected 
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deaths,  if  the  ■ultimate  curve  were  used,  would  be  217,  whereas  the 
actual  deaths  during  the  first  three  years  were  211.  These  severe 
tests  all  prove  that  the  mortality  in  the  early  years  amongst  loco- 
motive engineers  is  nearly  identical  with  the  ultimate  mortality. 

Underground  Miners  {except  Coal)  (Diagram  No.  8). — The  ulti- 
mate mortality  curves  for  this  occupation  works  out  as  follows : 


Percentage  over  Nor- 

Excess Death  Rate 

Age. 

mal  Mortality. 

per  1,000. 

25 

63% 

3.0 

30 

85 

4.2 

35 

127 

6.5 

40 

163 

9.3 

45 

158 

11.9 

50 

135 

14.4 

60 

102 

24.5 

Again  it  develops  that  the  mortality  of  the  first  year  or  two  after 
insurance  is  unusually  high.  Indeed  in  this  case  it  is  clearly  and 
unmistakably  above  the  ultimate  mortality  at  early  ages,  and  this 
feature  is  confirmed  by  the  analysis  of  the  mortality!  during  tKe 
second  year,  which  still  remains  higher  than  the  ultimate  up  to  age 
37.  This  condition  may  indicate  either  of  two  things:  first,  that 
the  medical  examiners  in  mining  communities  are  careless  or  in- 
efficient; or,  second,  that  the  agents  and  applicants  in  mining  com- 
munities submit  so  many  poor  risks  that  some  escape  medical  vig- 
ilance. Since  it  is  commonly  understood  that  selected  business  has 
a  tendency  to  blend  into  the  general  status  of  the  group  whence  the 
selected  cases  come,  then  it  is  not  surprising  to  find  that  the  ulti- 
mate rate  may  be  better  than  the  selected,  if  these  conditions  exist. 

Teamsters  (Diagram  No.  9). — The  extra  mortality  rates  over 
normal  ultimate  mortality  at  various  ages  are  as  follows : 


Percentage  over  Nor- 

Excess Death  Rate 

Age. 

mal  Mortality. 

per  1,000. 

25 

31% 

1.5 

30 

28 

1.4 

35 

25 

1.3 

40 

15 

.9 

45 

9 

.7 

50 

16 

1.7 

60 

21 

5.2 
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Teamsters  as  a  class  are  doubtless  young  men,  and  the  largest 
number  exposed  to  risk  in  the  first  year  appears  in  youth,  between 
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Fig.  9.     Teamsters'  Mortality,  Vol.  Ill,  p.  145,  dotted  lines;  Normal 
Mortality,  M.A.(4),  continuous  lines. 

the  ages  of  25  and  30;  even  at  ages  30  to  25  a  larger  number  is 
exposed  in  the  first  year  than  at  ages  30  to  35.    There  seems  to  be 
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a  reduction  of  the  extra  hazard  in  middle  life,  and  a  nierging  of 
the  curve  into  the  normal  at  ages  between  65  and  70. 
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Fig.  10.     City  Policemen,  Vol.  Ill,  p.  122,  dotted  lines;  Normal  Mor- 
tality, M.A.(4),  continuous  lines. 

Being  a  young  man's  occupation  it  is  likely  that  many  who  enter 
as  teamsters  change  in  the  course  of  a  few  years  and  adopt  other 
work  less  hazardous.    At  ages  40  and  45  this  influence  is  probably 
22 


332  MOETALITY   GEAPHS. 

at  its  height.  Doubtless  those  young  teamsters  who  take  life  in- 
surance represent  the  more  thrifty  and  ambitious  who  are  likely 
to  become  dissatisfied  with  the  prospect  of  teaming  all  their  lives. 
The  first  year's  risk  might  indicate  that  teamsters  who  continue  in 
that  occupation  above  age  55  are  rather  undesirable;  but  the  figures 
are  insufficient  to  be  the  basis  of  definite  conclusions. 

City  Policemen  (Diagram  No.  10). — The  extra  hazard  in  this 
group  is  quite  pronounced  from  the  earliest  to  the  oldest  age,  and 
there  is  a  clear  tendency  for  the  mortality  to  become  increasingly 
heavy  with  advancing  age.    The  figures  work  out  as  follows : 


Age. 
25 
30 

Percentage  over  Nor- 
mal Mortality. 

34% 
30 

Excess  Death  Rate 
per  1,000. 

1.6 

1.5 

35 

41 

2.1 

40 

56 

3.2 

45 

53 

4.0 

50 

52 

5.6 

60 

87 

21.0 

The  mortality  in  the  first  year  at  the  important  insuring  ages  is 
a  trifle  higher  than  the  normal,  but  the  difference  is  not  great  and 
it  would  appear  therefore  that  the  selection  in  cities  is  effective, 
with  an  indication  that  at  the  older  ages  it  is  better  than  at  the 
younger. 

One  is  led  to  speculate  as  to  whether  the  very  heavy  mortality  in 
later  life  may  be  caused  by  a  tendency  to  develop  loose  habits.  Yet 
the  shape  of  the  curve  is  not  altogether  similar  to  that  of  the  next 
diagram  showing 

Free  Users  of  Alcohol  (Diagram  No.  11). — The  diagram  pic- 
turing the  mortality  of  this  class  is  quite  interesting.  In  the  first 
year  the  death  rate  does  not  differ  much  from  normal ;  yet  the  ulti- 
mate rate  is  much  higher  than  the  normal : 


Age. 

25 
30 

Percentage  over  Nor- 
mal Mortality. 

27% 

34 

Excess  Death  Rate 
per  1,000. 

1.3 
1.7 

35 

49 

2.5 

40 

54 

3.1 

45 

41 

3.1 

50 

41 

4.4 

60 

46 

11.2 
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The  initial  selection  seems  to  be  effective,  but  there  is  some  in- 
fluence causing  degeneration.     One  might  suppose  from  the  trend 
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Fig.  11.     Free  Users  of  Alcohol,  Vol.  IV,  pp.  76-77,  dotted  lines;  Normal 
Mortality,  M.A.c*),  continuous  lines. 


of  the  curves  that  a  good  many  men  who  admit  a  general  use  of 
alcohol  take  it  more  freely  than  they  state.    This  is  a  natural  de- 
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duction,  for  most  men  answer  the  question  in  an  off-ihand  way. 
The  general  tendency  is  doubtless  to  minimize  the  quantity,  since 
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Fig.  12.     Retail  Druggists,  Proprietors  and  Employees,  Vol.  Ill,  p.  38, 
dotted  lines;   Normal  Mortality  M.A.C*),  continuous  lines. 


the  normal  man  does  not  keep  any  record,  mental  or  other,  of  the 
number  of  drinks  he  takes  per  day. 
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Anyhow  the  medical  and  other  selective  tests  produce  a  mortality 
result  in  the  first  year  which  is  not  to  be  criticized.  The  use  of 
alcohol  does  not  produce  an  immediate  heavy  mortality — i.  e., 
within  the  first  year;  and  therefore  in  all  probability  the  heavy 
later  mortality  of  this  group  is  caused  by  a  larger  proportion  of  such 
people  afterwards  becoming  excessive  drinkers. 

Retail  Druggists  (Diagram  No.  12). — In  this  class  there  seems 
to  be  a  slight  additional  mortality  from  the  young  ages  until  past 
middle  life  as  the  following  figures  show : 


Percentage  over  Nor- 

Excess Death  Rate 

Age. 

mal  Mortality. 

per  1,000. 

25 

4% 

.2 

30 

8 

.4 

35 

17 

.9 

40 

15 

.9 

45 

10 

.8 

50 

9 

1.0 

60 

—5 

—1.2 

The  numbers  exposed  to  risk  from  ages  55  to  65  are  sufficient  to 
indicate  that  at  these  ages  the  mortality  is  practically  the  same  as 
the  normal  M.  A.  curve. 

The  first  year's  risk  appears  to  be  higher  than  the  normal  and 
remains  almost  constant  to  age  40.  After  that  it  seems  to  follow 
closely  the  normal  curve. 

Blast  Furnaces — Forgemen,  etc.  (Diagram  No.  13). — This  group 
has  been  treated  in  the  same  way  as  the  other  groups  both  as  regards 
the  first  year  and  the  ultimate  mortality.  The  ultimate  curve  ex- 
cluding the  first  four  years'  experience  shows  a  lower  death  rate 
than  the  normal  at  young  ages  as  indicated  by  the  following  figures : 


Age. 
25 

Percentage  over  Nor- 
mal Mortality. 

—39% 

Excess  Death  Rate 
per  1,000. 

—1.8 

30 

—33 

—1.6 

35 

—6 

—.3 

40 

40 

2.3 

45 

42 

3.2 

50 

33 

3.5 

60 

14 

3.4 

The  first  year's  mortality  is  nearly  the  same  as  the  ultimate  at 
ages  35  and  younger.    But  the  most  peculiar  feature  of  this  group 
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is  the  death  rate  during  the  second  and  third  years  under  exposure. 
The  experience  of  these  two  years  is  so  unusual  that  I  have  super- 
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Fig.  13.  Blast  Furnace  Employees,  Forgemen  and  Others  subject  to 
extreme  heat,  Vol.  Ill,  p.  96,  dotted  line;  Normal  Mortality  M.A.(*),  con- 
tinuous line. 

imposed  a  curve  on  the  diagram  showing  the  mortality  separately. 
If  the  two  years  were  included  with  the  ultimate  the  effect  would 
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be  a  considerable  increase  in  the  mortality  rate  at  ages  below  fifty. 
In  the  ultimate  curve  there  are  indications  in  the  rough-grouped 
figures  that  a  maximum  point  is  reached  soon  after  age  forty.  This 
maximum  point  is  apparent  in  the  first  year,  also  in  the  second  and 
third  years ;  and  less  noticeable  in  the  ultimate  experience.  A  final 
consideration  of  the  experience  leads  me  to  suppose  that  the  dia- 
gram now  submitted  should  perhaps  follow  the  facts  more  closely 
than  it  does,  and  that  the  irregularities  should  not  be  smoothed  out 
to  the  extent  that  has  been  done.  For  practical  purposes  however  a 
mortality  curve  of  such  an  uneven  nature  is  of  but  little  use;  ac- 
cordingly the  facts  are  left  to  speak  for  themselves;  in  this  par- 
ticular case  the  rough  ungraduated  groupings  being  included. 

Conclusions. 

The  diagrams  relating  to  women,  and  to  occupations  are  all  de- 
rived from  the  same  class  of  material,  being  statistics  covering  the 
same  period  of  time  and  developing  under  similar  conditions  as  to 
the  selection  of  risks,  etc.  In  view  of  these  homogeneous  statistics 
it  is  noteworthy  that  every  curve  is  individual,  no  two  being  alike. 

It  would  appear  therefore  as  if  no  one  basis  of  rating,  deserving 
to  be  called  scientific,  can  be  applied  to  those  subject  to  extra 
hazard.  While  a  rating  of  the  age  may  be  suitable  for  one  class, 
another  class  seems  to  call  for  a  fixed  extra  premium,  yet  a  third 
can  best  be  treated  by  a  percentage  extra  addition  to  the  mortality 
— or  a  fourth  by  a  lien  deduction.  The  best  that  can  be  done  is 
to  dispense  rough  justice  and  bear  in  mind  that  the  most  impor- 
tant question  is  the  protection  of  the  general  body  of  policyholders. 

In  the  matter  of  Occupation  Mortality,  there  is  one  factor  con- 
tinually influencing  the  subject,  namely,  the  tendency  for  men  to 
change  their  occupation  from  time  to  time.  The  stated  occupation 
is  that  which  was  followed  at  the  time  when  an  application  for  life 
insurance  was  taken.  Subsequent  changes  were  not  recorded.  Ac- 
cordingly a  man  who  might  be  a  locomotive  engineer  at  age  35 
might  be  a  farmer  at  age  50.  On  the  other  hand,  a  teamster  at  age 
20  might  be  a  clerk  at  age  30  and  a  grocer  at  age  40.  This  is  an  in- 
fluence which  is  continually  drawing  such  groups  nearer  and  nearer 
to  the  normal;  and  may  partly  account  for  a  tendency  to  revert 
towards  normal  after  middle  life. 

Under  most  of  the  occupations  it  will  be  observed  from  the  shape 
of  the  ultimate  mortality  curve  that  lower  reserves  would  be  held 
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if  the  policies  were  treated  strictly  in  their  own  mortality  class ;  but 
this  is  merely  a  theoretic  consideration  since  under  the  law  we  must 
carry  normal  reserves,  and  in  some  cases  we  even  accumulate  higher 
reserves  for  substandard  business. 

Three  of  the  occupation  groups  are  particularly  interesting  be- 
cause in  those  three  the  first  year's  mortality  is  practically  the  same 
as,  while  in  one  or  two  the  second  year  is  actually  higher  than,  the 
ultimate.  Selective  tests  have  apparently  been  ineffective  in  the 
case  of  locomotive  engineers,  underground  miners,  and  forgemen; 
nearly  so  in  the  case  of  married  women.  Is  there  a  common  cause 
for  this  condition  ?  It  seems  just  possible  that  a  further  analysis  of 
the  difference  between  first  year  and  ultimate  mortality  rates  might 
lead  us  towards  principles  of  great  importance  and  value  in  relation 
to  the  effect  of  selection,  especially  in  a  study  of  those  classes  where 
no  difference  exists  as  contrasted  with  other  classes  where  the  first 
year's  death  rate  is  markedly  less  than  the  normal  average  rate. 
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Legal  Notes. 

BY  WENDELL   M.    STRONG. 

Bankkuptcy — Effect  of  Eight  to  Change  Beneficiary: — 
(Cohen  vs.  Samuels,  U.  S.  Supreme  Court,  245  U.  S.  50.)  The 
bankrupt  had  several  policies  on  his  life  in  favor  of  named  benefi- 
ciaries, but  had  the  right  to  change  the  beneficiary.  The  Supreme 
Court  held  that  the  right  to  change  the  beneficiary  vested  in  the 
trustee,  which  placed  the  policies  in  practically  the  same  position 
as  if  they  were  on  their  face  payable  to  the  insured's  estate. 

The  important  points  are  covered  in  the  following  extracts  from 
the  opinion: 

"  The  question  in  xhe  case  is  the  simple  one  of  the  construction 
of  Sec.  70-a.  By  it  the  trustee  of  the  bankrupt  is  vested  by  opera- 
tion of  law  with  title  to  all  property  of  the  bankrupt  which  is  not 
exempt,  '(3)  all  powers  which  he  might  have  exercised  for  his  own 
benefit  but  not  those  which  he  might  have  exercised  for  some  other 
person,  ...  (5)  Property  which  prior  to  the  filing  of  his  petition 
he  could  by  any  means  have  transferred  or  which  might  have  been 
levied  upon  and  sold  under  judicial  process  against  him ;  Provided, 
That  when  any  bankrupt  shall  have  any  insurance  policy  which  has 
a  cash  surrender  value  payable  to  himself,  hio  estate,  or  personal 
representatives,  he  may,  within  thirty  days  after  the  cash  surrender 
value  has  been  ascertained  and  stated  to  the  trustee  by  the  company 
issuing  the  same,  pay  or  secure  to  the  trustee  the  sum  so  ascertained 
and  stated,  and  continue  to  hold,  own  and  carry  such  policy  free 
from  the  claims  of  the  creditors  participating  in  the  distribution 
of  his  estate  under  the  bankruotcy  proceedings,  otherwise  the  policy 
shall  pass  to  the  trustee  as  assets;  .  .  .  .' 

"Eegarding  the  section  in  its  entirety  there  would  seem  to  be 
no  difficulty  in  its  interpretation,  but  we  are  admonished  by  the 
decision  of  the  Circuit  Court  of  Appeals  and  its  reasoning  and  also 
by  the  argument  of  counsel  that  there  are  considerations  which 
give  particular  control  to  the  proviso  and  distinguish  between  in- 
surance policies  and  other  property  which  the  bankrupt  can  trans- 
fer or  which  can  be  levied  upon  and  sold  under  judicial  process 
against  him  (Subdivision  5).  We  have  given  attention  to  those 
considerations  and  feel  their  strength,  but  they  are  opposed  by 
other  considerations.  It  might  indeed  be  that  it  would  better  ful- 
fill the  protection  of  insurance  by  considering  the  proviso  alone  and 
literally,  regarding  the  policy  at  the  moment  of  adjudication,  and, 


340  LEGAL   NOTES. 

if  it  be  not  payable  then  in  words  to  the  bankrupt — no  matter  what 
rights  or  powers  are  reserved  by  him,  no  matter  what  its  pecuniary 
facility  and  value  is  to  him — to  consider  that  he  has  no  property  in 
it.  But  we  think  such  construction  is  untenable.  The  declaration 
of  Subdivision  3  is  that  'powers  which  he  might  have  exercised 
for  his  own  benefit'  'shall  in  turn  be  vested  in  the  trustee/  and 
there  is  vested  in  him  as  well  all  property  that  the  bankrupt  could 
transfer  or  which  by  judicial  process  could  be  subjected  to  his 
debts,  and  especially  as  to  insurance  policies  which  have  a  cash 
surrender  value  payable  to  himself,  his  estate  or  personal  repre- 
sentatives. It  is  true  the  policies  in  question  here  are  not  so  pay- 
able, but  they  can  be  or  could  have  been  so  payable  at  his  own  will 
and  by  simple  declaration.  Under  such  conditions  to  hold  that 
there  was  nothing  of  property  to  vest  in  a  trustee  would  be  to 
make  an  insurance  policy  a  shelter  for  valuable  assets,  and,  it 
might  be,  a  refuge  for  fraud.  And  our  conclusions  would  be  the 
same  if  we  regarded  the  proviso  alone." 

This  case  has  finally  settled  the  status,  in  event  of  bankruptcy, 
of  policies  containing  the  change  of  beneficiary  clause.  It  is  par- 
ticularly welcome  because  of  the  disagreement  among  the  lower 
courts  as  to  the  points  in  question. 

Mateeiality — Increase  of  Eisk  of  Loss: — (Mutual  Life  Ins. 
Co.  vs.  Dibrell,  Supreme  Court  of  Tenn.,  194  S.  W.  Eep.  581.) 
The  insured  in  making  application  for  the  policy  stated  among 
other  things  that  he  had  not  been  declined  by  any  other  company, 
whereas  he  had  within  a  few  months  made  application  to  several 
companies  and  been  declined.    The  Tennessee  code  provides: 

"  That  no  written  or  oral  misrepresentation  or  warranty  therein 
made  in  the  negotiation  of  a  contract  or  policy  of  insurance,  .  .  . 
by  the  assured  or  in  his  behalf,  shall  be  deemed  material  or  defeat 
or  void  the  policy  or  prevent  its  attaching,  unless  such  misrepre- 
sentation is  made  witli  actual  intent  to  deceive,  or  unless  the  matter 
misrepresented  increases  the  risk  of  the  loss." 

The  question  to  which  a  large  part  of  the  opinion  was  devoted  was 
whether  the  misrepresentation  in  regard  to  the  action  of  other 
companies  did  "  increase  the  risk  of  loss  "  in  the  sense  in  which 
such  expression  was  used  in  the  statute.  The  court  held  that  these 
misrepresentations  did  "  increase  the  risk  of  loss  "  and  reversed  the 
decision  in  the  lower  court  in  favor  of  the  plaintiff.  Extracts 
from  the  opinion  are: 

"  Therefore  it  is  apparent  that  if  the  representation  made  by  the 
answer  to  question  20  of  the  application  is  one  that  was  held,  in 
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cases  that  arose  prior  to  the  passage  of  such  statutes  and  based  on 
the  common  law,  to  be  material  as  affecting  the  risk,  no  purpose  to 
change  the  effect  of  the  representation  as  bearing  upon  the  'risk 
of  loss'  in  the  original  sense  of  the  phrase  is  found  in  the  statute. 
In  other  words,  it  was  not  the  purpose  of  the  statute  to  make  a 
further  change  in  common  law,  as  set  forth  in  such  decisions,  so 
as  to  require  that  the  matter  misrepresented  should  be  one  that  con- 
tributed to  the  hazard  after  issuance  of  the  policy,  that  is,  by  the 
death  of  the  insured,  in  order  to  make  the  policy  invalid." 

''  The  common  law  rule,  in  this  country  and  in  England,  un- 
doubtedly was  and  is  that,  if  an  applicant  falsely  state  that  he  had 
not  previously  made  another  application  or  been  examined  for  any 
other  insurance  upon  which  a  policy  had  not  been  issued,  the 
matter  was  so  material  that  the  policy  was  avoided  when  the  state- 
ment was  not  expressly  made  the  subject  of  a  warranty  and  was 
deemed  to  be  a  mere  representation." 

''  The  materiality  of  such  questions  and  answers  is  made  plain 
by  any  one  of  several  considerations : 

"(a)  If  there  were  a  disclosure  that  there  had  been  an  examina- 
tion, followed  by  nonissue  of  policy,  the  company  would  thereby 
be  put  on  guard  and  would  make  its  own  inquiries  and  physical 
examination  more  thorough;  or  it  might  see  fit  to  decline  outright 
a  risk  that  another  company  had  refused  to  take. 

"(h)  If  the  answer  were  false,  the  company  was,  in  all  reasonable 
contemplation,  deprived  of  the  opportunity  sought  by  it  for  a  dis- 
covery as  to  whether  or  not  the  risk  had  been  regarded  as  unsafe 
by  other  insurers.  The  judgment  of  the  medical  staffs  of  other 
companies  might  be  deemed  of  value  to  the  company  applied  to, 
but  the  avenue  of  approach  thereto  was  at  least  measurably  closed 
by  the  false  answer. 

"(c)  A  further  purpose  of  the  clause  was  to  elicit  the  applicant's 
anxiety  for  insurance,  if  any. 

■■'We  think  it  manifest  that  all  these  considerations  have  a  fair 
relation  to  the  'risk  of  loss'  assumed  by  the  insuring  company  in 
the  issuance  of  the  policy.  As  sources  of  information  are  revealed, 
and  investigation  is  pursued,  the  degree  of  risk  of  loss  decreases." 

'•'Every  fact  which  is  untruly  stated  or  wrongfully  suppressed 
must  be  regarded  as  material,  if  the  knowledge  or  ignorance  of  it 
would  naturally  and  reasonably  influence  the  judgment  of  the 
underwriter  in  making  the  contract  at  all,  or  in  estimating  the  de- 
gree or  character  of  the  risk,  or  in  fixing  the  rate  of  premium." 

Peemium  Notice  in  Nev7  York  State: — (McCormack  vs. 
Security  Mutual  Life  Ins.  Co.,  Court  of  Appeals  of  N.  Y.,  320  N. 
Y.  447,  116  N.  E.  Eep.  74.)  The  New  York  statute  requires  life 
insurance  companies  to  send  out  to  New  York  policyholders  not 
less  than  fifteen  or  more  than  forty-five  days  before  the  due  date  of 
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the  premium  a  notice  that  such  premium  is  payable,  which  shall 
state  among  other  things  that  unless  such  premium  is  paid  by  or 
before  the  date  it  falls  due,  the  policy  will  be  forfeited.  The 
Security  Mutual  sent  a  premium  notice  which  it  was  claimed  by 
the  plaintiff  failed  to  satisfy  certain  requirements  of  the  statute 
contained  in  the  following  clause : 

"  The  notice  shall  also  state  that  unless  such  premium,  .  .  . 
then  due,  shall  be  paid  to  the  corporation,  or  to  the  duly  appointed 
agent  or  person  authorized  to  collect  such  premium,  by  or  before 
the  day  it  falls  due,  the  policy  and  all  payments  thereon  will  be- 
come forfeited  and  void  except  as  to  the  right  to  a  surrender  value 
or  paid-up  policy  as  in  this  chapter  provided." 

The  notice,  in  so  far  as  it  concerned  these  points,  read  as  follows : 

''Unless  said  premium  shall  be  paid  on  or  before  said  date,  the 
policy  and  all  payments  made  thereon  will  become  forfeited  and 
void,  except  that  this  notice  shall  not  affect  any  right  to  paid-up 
or  extended  insurance,  or  to  thirty  days'  grace,  if  provided  for  in 
the  policy  contract." 

The  court  held  that  the  notice  fulfilled  the  requirements  of  the 
statute.  In  this  it  reversed  the  Appellate  Division.  (T.  A.  S.  A., 
XV,  111.)     An  extract  from  the  opinion  is  (citations  omitted)  : 

"This  statement  [i.  e.,  that  in  the  notice]  has  been  criticized 
in  two  particulars.  It  is  said  that  the  reference  to  thirty  days' 
grace  introduces  an  element  of  uncertainty.  We  think  the  criticism 
is  answered  by  Nederland  Life  Ins.  Co.,  Ltd.,  vs.  Meinert,  199  U. 
S.  171.  There  was  a  period  of  grace  which  made  it  proper  to 
adapt  the  language  of  the  statute  to  the  peculiar  provisions  of  this 
policy.  What  form  of  words  would  best  attain  that  end  was,  of 
necessity,  to  be  determined  by  the  insurer,  and  in  doing  that  it  had 
a  reasonable  range  of  choice.  The  choice  which  it  made  involves 
no  sacrifice  of  substance. 

"  There  is  a  suggestion,  however,  of  still  another  departure  from 
the  statute.  The  statute  speaks  of  a  notice  that  the  policy  and  all 
payments  made  thereon  will  become  forfeited  and  void  'except  as 
to  the  right  to  a  surrender  value  or  paid-up  policy  as  in  this  chap- 
ter provided.'  The  notice  says  that  the  policy  and  all  payments 
made  thereon  will  become  forfeited  and  void,  '  except  that  this 
notice  shall  not  affect  any  right  to  paid-up  or  extended  insurance.' 
We  are  told  that  there  should  have  been  some  mention,  not  only  of 
the  paid-up  or  extended  insurance,  but  also  of  a  surrender  value. 
To  this  criticism  there  are  two  answers.  In  the  first  place,  the  pur- 
pose of  the  notice  is  to  spur  the  assured  to  diligence.  An  omission 
to  mention  the  privileges  that  remain  exempt  from  forfeiture  can 
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only  strengthen  the  stimulus.  We  cannot  say  with  reason  that  a 
statement  of  such  exceptions  is  of  the  substance  of  the  notice. 
Here  again  the  reasoning  of  the  Supreme  Court  in  Nederland  L. 
Ins.  Co.,  Ltd.,  vs.  Meinert,  supra,  199  U.  S.,  at  page  180,  is  per- 
tinent and  convincing. 

"But  another  answer  is  that  the  statute  speaks  of  a  surrender 
value  or  paid-up  policy  'as  in  this  chapter  provided.'  The  pro- 
visions referred  to  are  those  of  section  88  of  the  Insurance  Law. 
Under  that  section,  policies  issued  like  the  one  in  suit  before  Jan- 
uary 1,  1907,  have  different  privileges  from  later  policies.  Their 
surrender  within  a  prescribed  time  after  default  gives  the  assured 
a  right  either  to  a  paid-up  policy  or  to  extended  insurance,  and 
nothing  else.  Insurance  Law,  §  88.  As  applied  to  this  policy,  the 
notice  does  in  truth  enumerate  all  the  statutory  exemptions.  Stat- 
ute and  notice  must  receive  a  construction  that  will  prevent  their 
becoming  a  trap  either  to  insurer  or  to  assured.  Everything  of 
substance  must  be  stated,  but  there  is  no  requirement  of  literal 
adherence  to  one  invariable  form." 

Waivee  of  Forfeiture  for  Non-payment  of  Premium  : — (Un- 
derwood vs.  Security  Life  &  Annuity  Company  of  America,  Supreme 
Court  of  Texas,  194  S.  W.  Eep.  585.)  Premiums  on  a  policy  due 
December  31,  1906,  March  31,  1907,  and  June  30,  1907,  were  not 
paid.  The  forfeiture  of  the  policy  as  a  result  of  the  non-payment  of 
the  first  two  of  these  premiums  was  held  by  the  court  to  have  been 
waived  by  certain  letters.  As  to  the  third  premium,  that  due  June 
30,  1907,  the  circumstances  were  that  on  July  11,  1907,  namely 
before  the  end  of  the  thirty  days'  grace,  the  company  wrote  as 
follows : 

"The  premium  of  $30.75  on  your  policy  No.  1319  became  due 
June  30,  1907,  and  remains  unpaid.  We  are  particularly  desirous 
of  having  you  continue  your  insurance  with  this  company,  and 
would  respectfully  ask  that  you  advise  us  the  reason  for  your  not 
remitting  your  premium  when  due." 

The  policy  provided  that  "failure  to  pay  any  premiums  when 
due  will  render  this  policy  wholly  void,  and  forfeit  all  premiums 
paid  the  company,  except  as  herein  provided." 

The  court  held  that  the  letter  of  July  11,  1907,  was  written 
"subsequent  to  the  forfeiture  which  occurred  for  the  failure  of 
the  insured  to  pay  the  quarterly  premium  which  matured  June  30, 
1907"  and  there  being  no  statement  in  the  letter  that  forfeiture 
had  occurred  and  would  be  enforced  unless  the  premium  be  paid 
within  the  days  of  grace,  the  letter  was  a  waiver. 
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This  seems  an  extreme  ease  and  not  one  which  will  be  followed 
in  other  jurisdictions. 

Misstatement  as  to  Pkevious  Illness: — (DufE  vs.  Prudential 
Insurance  Co.  of  America,  Court  of  Errors  and  Appeals  of  New 
Jersey,  101  Atl.  Eep.  371.)  The  policy  was  an  industrial  policy. 
In  the  application  the  insured  stated  that  he  had  never  suffered 
from  consumption,  that  he  was  in  good  health  and  had  no  serious 
disease.  The  company  defended  on  the  ground  of  falsity  of  these 
statements.  The  policy  did  not  refer  to  the  application.  The 
trial  court  found  the  statement  that  the  insured  had  never  sujffered 
from  consumption  to  have  been  a  wilful  untruth  which  vitiated  the 
policy.    The  Supreme  Court  reversed  this  on  the  ground 

"  that  the  false  statement  in  the  application,  if  it  was  false,  did  not 
vitiate  the  policy,  in  the  absence  of  proof  that  the  company  was 
induced  to  write  the  policy  through  fraud." 

The  Court  of  Errors  and  Appeals  held  that  the  policy  was  vitiated 
for  reasons  shown  in  the  following  extract  from  the  opinion : 

"  It  seems  to  us  the  necessary  result  of  finding  that  an  applica- 
tion for  a  policy  of  life  insurance  contains  a  willful  untruth  as  to 
whether  the  applicant  had  consumption  was  necessarily  a  finding 
that  the  policy  was  procured  by  fraud.  The  Supreme  Court 
thought  there  was  no  proof  that  this  misrepresentation  was  ma- 
terial, or  that  the  company  may  have  been  aware  of  its  falsity  and 
issued  the  policy  regardless  of  that  fact.  The  fact  that  the  com- 
pany asks  the  question  shows  it  is  material,  and  it  is  common 
knowledge  to  assume  that  life  insurance  companies  do  not  accept 
for  life  insurance  tubercular  persons. 

"  It  is  said  the  most  essential  element  of  fraud  is  deceit.  What 
could  be  the  purpose  of  the  insured  making  a  statement,  that  was 
a  willful  untruth,  about  his  health,  which  he  must  have  known  was 
important  and  material,  if  it  was  not  to  deceive?  .  .  .  We  agree 
with  the  district  court  that  a  statement  which  is  a  willful  untruth, 
as  found  by  the  district  court,  in  procuring  the  insurance  policy, 
renders  it  void  on  the  ground  of  fraud." 

Payment  of  First  Premium: — (Metropolitan  Life  Ins.  Co.  vs. 
Thompson,  Court  of  Appeals  of  Georgia,  93  S.  E.  Eep.  299.)  The 
policy  contained  a  strong  provision  that  its  terms  could  not  be 
varied  by  agents;  also,  "the  payment  of  the  first  weekly  premium 
was  made  a  condition  precedent  to  any  liability  of  the  company 
under  the  contract.    The  evidence  for  the  plaintiff  disclosed  that 
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the  local  agent  of  the  company  approached  her  husband  and  asked 
him  to  take  the  policy  of  insurance,  but  he  declined  to  do  so,  upon 
the  ground  that  he  did  not  have  the  money  with  which  to  pay  the 
first  premium.  The  agent  agreed  to  advance  the  first  premium 
for  him,  and  to  hold  the  policy  until  a  time  certain.  It  further 
appeared  that  the  local  agent,  in  submitting  the  application  of  the 
plaintiff's  husband,  stated  to  the  company  that  the  first  weekly 
premium  had  been  paid." 

An  extract  from  the  opinion  is: 

"Under  the  circumstances,  the  charge  of  the  court,  quoted  in 
the  fifth  headnote,  was  clearly  erroneous.  The  agent  had  no  au- 
thority to  alter  a  term  of  the  contract.  Payment  of  the  first  pre- 
mium was  a  condition  precedent  to  any  liability  of  the  company 
under  the  contract.  The  mere  statement  of  the  agent,  made  to  this 
company,  in  writing  or  otherwise,  was  ineffective  to  vary,  change 
or  alter  the  terms  of  the  contract.  It  would  have  been  otherwise 
had  the  company  accepted  the  obligation  of  the  agent  for  the  first 
premium.  The  company,  under  the  evidence  in  the  record,  had 
no  notice  or  knowledge  of  any  such  agreement,  if  any  was  in  fact 
made  by  the  agent  with  the  applicant.  The  company,  therefore, 
had  the  right  to  stand  upon  its  contract,  no  term  of  which  had 
been  changed  or  waived  by  its  authority.  To  allow  a  recovery, 
under  the  circumstances  detailed  in  the  charge  of  the  court,  would 
put  it  within  the  power  of  every  local  agent  of  every  insurance 
company,  it  matters  not  how  careful  the  company  may  have  been 
to  protect  itseK  by  the  express  provisions  of  its  contract,  to  de- 
fraud and  bankrupt  the  company." 

Eights  of  Parties: — (McGowin  vs.  Menken,  Supreme  Court 
of  N.  Y.,  Appellate  Div.,  1st  Dept.,  164  N.  Y.  Supp.  953.)  The 
policy  was  payable  to  wife,  if  living;  if  not,  to  assured's  executors, 
administrators  or  assigns.  Both  the  insured  and  his  wife  were 
lost  in  the  sinking  of  the  Lusitania.  The  question  was  whether 
the  administrator  of  the  wife  or  of  the  insured  was  entitled  to  the 
proceeds  of  the  policy,  there  being  no  evidence  to  show  which  died 
first.  The  court  held  that  according  to  the  law  of  New  York  the 
administrator  of  the  assured  should  take. 

Right  to  Suerender  for  Paid-up: — (McKinney  vs.  Fidelity 
Mutual  Life  Insurance  Company,  Supreme  Court  of  Missouri,  193 
S.  W.  Pep.  564.)  The  policy  in  this  case  had  been  surrendered 
for  paidup  insurance  by  the  insured  without  the  concurrence  of 
the  beneficiary.    The  contract  provided  for  automatic  extended  in- 
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siirance  which  would  have  been  in  force  at  the  insured's  death,  had 
the  policy  not  been  surrendered  for  paidup.  The  contract  also 
gave  the  insured  the  right  to  change  the  beneficiary.  The  clauses 
in  the  policy  read  as  follows : 

"The  insured,  with  the  written  approval  of  the  President  or 
Vice-President,  may,  upon  surrender  of  this  policy,  change  the 
beneficiary,  or  with  such  approval  it  may  be  assigned." 

"Nonforfeiture. — After  three  full  years'  premiums  shall  have 
been  paid,  then,  provided  this  policy  be  free  from  debt,  upon  the 
non-payment  of  any  subsequent  premium  within  the  thirty  days  of 
grace,  this  policy  is  automatically  extended  for  the  time  indicated 
in  the  table  below,  computed  from  the  date  of  non-payment  of  pre- 
mium ;  or,  if  this  policy  be  legally  surrendered  within  three  months 
from  the  date  when  such  premium  became  due,  the  company  will 
issue  in  exchange  a  participating  paidup  policy  for  the  amount 
specified  in  the  table  below." 

The  beneficiary  refused  to  accept  the  amount  of  the  paidup  and 
brought  suit  for  the  full  amount  of  the  policy.  The  court  held  that 
the  surrender  by  the  insured  alone  was  sufficient.  Its  reasons  are 
shown  in  the  following  extract  from  the  opinion: 

"  The  insured  was  ex  necessitate  the  '  legal  holder '  of  the  policy 
issued  to  him  although  payable  to  his  wife  and  child,  by  virtue  of 
the  provisions  contained  in  the  policy  and  the  rights  secured  to  him 
by  its  terms.  Foremost  among  these  was  the  absolute  power  to 
substitute  for  the  original  beneficiaries  any  other  person  including 
himself,  at  his  own  will  and  pleasure.  Of  co-ordinate  importance 
to  that  right  is  the  statutory  alternative  given  to  the  insured  after 
the  payment  of  three  premiums  on  the  policy.  As  the  result  of 
the  agreement  when  the  policy  was  obtained,  it  was  delivered  to  the 
insured.  Under  the  terms  of  that  instrument,  inserted  both  by  the 
act  of  the  parties  and  by  the  law,  certain  rights  were  guaranteed 
to  him  which  could  only  be  enforceable  upon  the  assumption  that 
he  was  legally,  as  well  as  actually,  the  holder  of  the  policy;  for 
under  the  terms  of  that  instrument  he  could  not,  without  the  pro- 
duction of  the  policy,  either  alter  the  beneficiary  or  surrender  it 
and  obtain  in  lieu  a  paidup  policy.  As  to  this  the  language  of  the 
policy  is  significant  and  conclusive,  to  wit: 

" '  The  insured,  with  the  approval  of  the  president  or  vice-pres- 
ident, may,  upon  the  surrender  of  this  policy,  change  the  bene- 
ficiary.' 

"This  demonstrates  that  the  status  of  the  insured,  as  the  *  legal 
holder'  of  the  policy,  inhered  in  the  formation  of  the  contract 
itself." 

While,  because  of  the  Missouri  statute,  this  case  is  somewhat 
different  from  others  that  have  been  decided  in  other  jurisdictions, 
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still  it  would  be  difficult  to  reconcile  this  with  certain  decisions  in 
other  states. 

Acknowledgment  of  Eeceipt  of  Pkemium: — (Donahue  vs. 
Mutual  Life  Insurance  Company  of  New  York,  Supreme  Court  of 
North  Dakota,  164  N.  W.  Eep.  50.)  The  company  made  the  de- 
fense that  the  insured  was  not  in  good  health  when  the  premium 
was  paid  and  the  policy  delivered.  The  application  contained  an 
agreement  that  the  policy  should  not  take  effect  until  the  first  pre- 
mium should  have  been  paid  during  the  applicant's  continuance 
in  good  health.  The  policy  issued  contained  an  acknowledgment 
of  the  receipt  of  the  premium.  The  premium  was  paid  by  the  hus- 
band of  the  insured,  and  the  policy  delivered  to  him  on  June  6, 
the  policy  itself  bearing  date  of  April  30.  It  was  acknowledged 
that  on  June  7  the  insured  became  ill  and  on  June  8  a  physician 
was  called  to  attend  her.  In  North  Dakota,  there  is  a  special 
statute  relating  to  an  acknowledgment  in  the  policy  of  the  receipt 
of  premium,  reading  as  follows : 

"Receipt  for  Premium — Ejfect  of. — An  acknowledgment  in  a 
policy  of  the  receipt  of  premium  is  conclusive  evidence  of  its  pay- 
ment so  far  as  to  make  the  policy  binding,  notwithstanding  any 
stipulation  therein  that  it  was  not  to  be  binding  until  the  premium 
is  actually  paid.'* 

The  court  held  that,  in  view  of  this  statute,  the  question  of 
whether  the  insured  was  in  good  health  on  June  6  was  immaterial 
and  irrelevant,  since  the  policy  bore  the  date  of  April  30,  and  the 
policy,  read  in  the  light  of  the  statute,  acknowledged  the  receipt 
of  the  premium  of  April  30  so  that  the  only  question  was  whether 
any  defense  to  invalidate  the  policy  had  been  made,  assuming  the 
premium  to  have  been  actually  paid  April  30.  An  extract  from 
the  opinion  is : 

''^  Keeping  in  mind  the  date  of  the  policy,  to  wit,  April  30,  1913, 
the  receipt  in  the  policy  acknowledging  receipt  of  the  first  premium 
on  such  day,  and  the  statute,  section  6515,  which  provides  that 
such  an  acknowledgment  of  the  premium  in  the  policy  is  conclusive 
evidence  of  the  payment  of  such  premium  so  far  as  making  the 
policy  binding,  we  cannot  otherwise  hold  than  that  the  policy  of 
insurance  under  consideration,  having  been  after  the  date  thereof 
delivered,  became  effective  and  binding  upon  all  parties  to  the  con- 
tract on  the  30th  of  April,  1913." 

It  would  seem  that,  even  with  the  peculiar  statute  of  North 
Dakota,  the  decision  of  the  court  was  extreme. 

23 


348  LEGAL  NOTES. 

Payment  of  Premium: — (Wood  vs.  Southeastern  Life  Insur- 
ance Company,  Supreme  Court  of  South  Carolina,  93  S.  E.  Eep. 
197.)  The  applicant's  son-in-law.  Wood,  was  a  subagent  of  a 
soliciting  agent.  The  applicant  died  suddenly  before  actual  pay- 
ment of  the  premium  had  been  made.  At  the  time  of  his  death, 
the  policy  was  in  the  general  agent's  hands.  It  was  contended  that 
the  premium  on  the  policy  had  been  paid  by  an  agreement  between 
Wood  and  the  agent  under  whom  he  worked,  whereby  certain  sums 
due  from  such  agent  should  be  accepted  as  payment  of  the  pre- 
mium. The  court  held  that  whether  such  was  the  agreement  or 
not,  it  was  immaterial.  "  The  Company  was  not  indebted  to  Simp- 
son [agent  under  whom  Wood  worked]  or  to  Hipp;  so  the  com- 
pany was  not  paid  the  initial  premium  at  all,  but  got  for  its  risk 
only  the  implied  promise  of  Simpson  to  pay  the  company  that 
which  Halcombe  [the  applicant]  owed  it.  That  transaction  does 
not  come  within  the  power  of  an  agent  to  accept  payment.  .  .  . 
Our  judgment  is  that  there  was  no  payment  in  the  instant  case." 

Clekical  Mistake  in  Policy: — (Buck  vs.  The  Equitable  Life 
Assurance  Societ}',  Supreme  Court  of  Washington,  165  Pac.  Eep. 
678.)  A  $1,000  policy  was  issued  in  1901.  By  clerical  error,  the 
guaranteed  cash  value,  at  the  end  of  the  fifteen-year  period,  was 
stated  as  $1,000,  whereas  it  should  have  been  $408.  In  1904,  the 
error  having  been  brought  to  the  attention  of  the  company,  a  letter 
Avas  written  to  the  insured  from  the  home  office  stating  the  error 
and  stating  that  the  guaranteed  surrender  value  would  be  $408 
instead  of  $1,000.  No  reply  was  received  to  this  letter,  and  at  the 
end  of  the  period,  the  surrender  value  of  $1,000  was  demanded, 
and  suit  was  brought.  The  court  held  that,  inasmuch  as  the  ap- 
plication and  the  premiums  paid  called  for  a  policy  with  a  sur- 
render value  not  to  exceed  $408,  and  the  Society,  as  soon  as 
it  knew  of  the  mistake,  had  notified  the  insured  it  would  not  pay 
him  more  than  $408  as  a  surrender  value  and  the  insured  had  not 
replied  to  this  letter  which  indicated  his  acquiescence  in  the  cor- 
rection, the  Society  was  not  liable  for  a  greater  surrender  value 
than  the  $408. 
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Actuarial  Notes. 
Joint  Life  Sukvivoeship  Annuities. 

BY    A.    W,    STRONG. 

A  large  proportion  of  annuity  bonds  issued  on  the  Joint  Lafe 
and  Last  Survivor  plan  provide  for  a  reduction  in  the  amount 
payable  yearly  as  the  number  of  lives  is  diminished  by  death.  This 
has  suggested  a  general  treatment  of  the  question  and  the  most 
convenient  method  seems  to  be  by  means  of  the  principle  involved 
in  the  verbal  interpretation  of 

In  what  follows  the  order  of  survivorship  is  not  involved,  but  it 
is  possible  to  apply  the  same  method  to  simpler  cases  in  which  the 
order  of  survivorship  must  be  taken  into  account. 

The  verbal  interpretation  referred  to  is  as  f ollowes :  ax-\-ay 
-\-az-j-  ttxyz  provides  for  a  total  outgoing  payment  of  4,  1  for 
each  term,  and  axy  -\-  axz  +  Oyz  provides  for  a  total  return  pay- 
ment of  3,  making  the  excess  of  the  outgoing  over  the  incoming  1 
while  all  three  are  alive. 

If  any  one  of  the  three  annuitants  should  die,  the  annuity  value 
would  then  reduce  to  one  of  three  forms,  all  of  the  type,  a^.  -|-  % 
—  axy,  because  all  the  terms  involving  the  third  life  must  be  elim- 
inated. This  form  provides  for  an  outgoing  annual  payment  of  3 
diminished  by  an  incoming  payment  1,  which  also  leaves  an  out- 
going balance  of  1.  (It  should  be  noted  that  in  ax  -\-ay  —  axy  the 
actual  ages  of  x  and  y  are  x-\-t  and  y  -\-i,  but  that  x  and  y  are 
used  in  the  expression  for  convenience  and  the  truth  of  the  demon- 
stration is  not  affected.) 

Again,  when  the  second  death  occurs  the  annuity  value  further 
reduces  to  one  of  the  three  forms  ax,  ay,  or  az,  which  also  pro- 
vides for  an  outgoing  annual  payment  of  1. 

As  a  further  illustration,  let  us  examine  an  expression  for  an 
annuity  value  on  three  lives  chosen  at  random, 

^{ax-\-ay-\-az)  —  2  {axy  +  o^iz  -\- ays)  +  '^axyz, 
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to  ascertain  how  much  is  payable  annually  while  exactly  3,  2,  and 
1  persons  are  alive.  In  the  following  analysis  the  first  factor  in 
each  term  is  the  coefficient  of  the  corresponding  term  in  the  above 
annuity  expression  and  the  second  factor  shows  the  outgoing  or 
incoming  payments,  as  the  case  may  be,  under  each  of  the  three 
terms  of  the  annuity  expression. 

3X3  —  2X3  +  2X1  =  5  while  exactly  3  alive, 
3X2  —  2X1  +  2X0  =  4  while  exactly  2  alive, 
3X1  —  2X0  +  2X0  =  3  while  exactly  1  alive. 

It  is  therefore  evident  that  the  annuity  value  expression  above 
provides  for  annual  payments  of  5  while  exactly  3  persons  are) 
alive,  4  while  exactly  2  are  alive,  and  3  while  exactly  1  is  alive. 

To  apply  this  principle  to  the  solution  of  the  general  question, 
let  Sq,  Sj^,  S2,  "•,  Sn  be  the  amounts  payable  yearly  while  exactly 
0,  1^  2,  •  •  •,  71,  of  n  annuitants  are  alive.  The  annuity  value  f(n) 
involving  n  lives  will  be  of  the  form 

f{n)=Uo-\-u^-'^ax-\-Uo-%axy  +  Us-'S,aa-yz  +  •••  (w  +  1  terms), 
where  Uq,  u^,  u^,  •••,  Un  have  to  be  determined  in  terms  of  ^0^  ^i^ 
S2,  ••',  Sn,  and  "^ax  is  the  sum  of  all  possible  terms  dx,  ay,  as, 
etc.,  ^axij  is  the  sum  of  all  possible  terms  axy,  axz,  ayz,  etc.,  in- 
volving combinations  of  2  lives  out  of  n,  and  similarly  for  %axyz, 
'^awwyz,  etc.  Consider  all  the  expressions  f{n  —  1),  f{n  —  2), 
•••,  /(I)  obtained  by  dropping  the  lives  one  by  one  from  the  ex- 
pression /(n),  and  set  down  for  each  the  outgoing  (or  incoming) 
payments  as  shown  in  the  last  illustration.  It  must  be  remembered 
that  the  annual  payment  under  2aa,  is  '"Ci,  under  %axy  is  ""Co, 
under  Xaxyz  is  '"Cg,  and  so  on,  where  m  is  the  number  of  lives  in- 
volved in  /(I),  /(2),  •••,  /(n).  The  equations  connecting  the  an- 
nual payments  will  therefore  be: 

For  /(O),  i5o  =  Wo  =  0  while  exactly  0  alive, 

/  ( 1 ) ,  S-y  =  Uf^-\-Ui  while  exactly  1  alive, 

/  ( 2 ) ,  /S^g  =  '"0  +  2^1  +  '^2  while  exactly  2  alive, 

/  ( 3 ) )  Sz  =  U(^-\-  3^1  +  3^2  +  W3  while  exactly  3  alive, 

'^  /(n),    iS'„  =  Wo  +  "Ci-Wi  +  «C2-M2 

+  "C'3  •  W3  +  •  •  •  while  exactly  n  alive. 

The  values  of  w^,  Wj,  Wg,  •••,  Un  may  be  simply  obtained  by  the 
method  of   differences,  Uj^  =  A8o,  U2  =  ^^So,  Wg  =  A^iS'o,    •••,  Un 


ACTUAKIAL  NOTES.  351 

It  is  possible  therefore  to  make  any  arbitrary  choice  whatever  of 
values  of  S^^,  8^,  S^,  etc.     Let  us  suppose  S^  =  1,  82  =  3,  8^  =  4, 
8^  =  6,  involving  4  lives.    Then  ^So  =  l,  ^^8^  =  1,  A^8o  =  —  2, 
A*8o=^4:,  as  obtained  below. 
0 


2 
6 

The   annuity  value   will   therefore   be   1    (a«,  +  ala; -|- Oj/ +  ««) 

-{-  ciiryz)  -\-  ^ttwxyz,  the  accuracy  of  which  is  shown  by: 
1X4  +  1X6  — 2X4  +  4  Xl  =  6  =  >^„ 
1X3  +  1X3  —  2X1+4X0  =  4  =  ^3, 

1X3  +  1X1  — 2  X0  +  4X0  =  3  =  >Sf2, 
1X1  +  1X0  —  2X0  +  4X0  =  1  =  ^1. 

Make  8r  =  l,  and  8^  =  8^=  ■'•  =8r--,  =  8r^^=-'- =8n  =  Q 
and  there  is  obtained  the  expression  for  the  value  of  an  annuity  pay- 
able while  exactly  r  out  of  n  persons  are  alive. 

Make  8r  =  8r^^= -'■  =Sn  =  l,  and  8o  =  8^='-' =Sr.^  =  0 
and  there  is  obtained  the  expression  for  the  value  of  an  annuity 
payable  while  at  least  r  out  of  n  persons  are  alive. 

Make  8^  =  8^  =  8^= --' =8n  =  l,  8o  =  0.  Then  A8o  =  ^^S^ 
=  . . .  =  1  and  A^^S^o  =  ^^'^o  =  ^^^o  =  •  •  •  =  —  1,  and  these  are 
the  coefficients  of  the  expression  for  the  value  of  an  annuity  of  1 
payable  as  long  as  any  of  n  persons  are  living. 

The  expressions  for  the  value  of  an  annuity  payable  while  ex- 
actly, or  at  least,  r  out  of  n  persons  are  alive  are  given  by  the  well- 
known  proofs  in  Chap.  VII  of  the  textbook  of  the  Institute  of 
Actuaries.     They  are  particular  cases  of  the  foregoing  proof. 
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Note  on  Disability  Benefits. 


BT    MEEVYN    DAVIS. 


A  point  of  some  theoretical  interest  arises  in  connection  mth  the 
calculation  of  extra  premium  rates  for  benefits  payable  upon  per- 
manent total  disability,  which  does  not  appear  to  have  been  referred 
to  in  the  numerous  papers  on  that  subject.  The  point  in  question 
is  that  the  lower  the  rate  of  mortality  among  the  active  lives  and, 
hence,  that  shown  in  the  basic  table,  the  higher  the  rate  of  extra 
premium  required.  The  increase  in  the  rates  is  evidently  analogous 
to  that  found  under  similar  circumstances  in  the  rates  of  contribu- 
tion for  sickness  benefits  and  is  due  to  similar  causes.  It  is  evident 
that  the  lower  the  rate  of  mortality  among  the  active  lives,  the 
larger  the  number  who  will  survive  to  any  age  and,  hence,  the 
greater  the  number  of  claims  and  the  greater  the  single  premium; 
while,  on  the  other  hand,  though  the  rate  of  mortality  will  have  the 
effect  of  increasing  the  annuity  divisor,  the  proportionate  amount 
of  increase  will  be  smaller  than  in  the  case  of  a  single  premium,  so 
that  the  annual  premium  will  also  be  increased. 

In  the  case  of  total  permanent  disability  benefits,  however,  owing 
to  smallness  of  the  rates  of  disability  and  to  the  limitation  of  the 
payment  of  such  benefits  to  claims  arising  before  age  60  or  65,,  the 
effect  on  the  premium  rates  of  the  lower  rate  of  mortality  will  be 
comparatively  small,  so  that  the  point  referred  to  becomes  one  of 
theoretical  interest  rather  than  of  practical  importance,  especially 
when  it  is  remembered  that  we  have  as  yet  no  experience  of  the 
rates  of  disability  among  lives  insured  in  Old  Line  Companies. 

Schedules  are  appended  showing  the  single  and  annual  premiums 
for  a  contract  paying  an  annuity  of  $100  a  year  beginning  at  the 
end  of  the  year  in  which  disability  occurs  and  continuing  for  life, 
based  on  (1)  M.  A.^^^  and  (2)  American  Experience  Mortality, 
combined  vrith  Hunter's  rates  of  disability,  the  rate  of  interest  used 
being  3  per  cent. 
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Limiting  Age  60. 


X. 

100a«*. 

^^^-^-'ik^ 

V 

Basic  Table. 

Ratio. 

Basic  Table. 

Ratio. 

M.  A.(4) 

Amer.  Exp. 

M.  A. (4) 

Amer.  Exp. 

20 

15.601 

14.449 

1.080 

.717 

.698 

1.027 

25 

16.737 

15.620 

1.072 

.824 

.806 

1.022 

30 

17.597 

16.558 

1.063 

.946 

.929 

1.018 

35 

18.226 

17.326 

1.052 

1.099 

1.085 

1.013 

40 

18.456 

17.758 

1.039 

1.299 

1.288 

1.009 

45 

17.852 

17.399 

1.026 

1.559 

1.551 

1.005 

50 

15.853 

15.621 

1.015 

1.917 

1.912 

1.003 

55 

11.186 

11.118 

1.006 

2.459 

2.457 

1.001 

Limiting  Age  65. 


X 

lOOa"*. 

ai         aa 

100«x      ■   ^x6o-xV 

Basic  Table. 

Ratio. 

Basic  Table. 

Ratio. 

M.  A. (4)          Amer.  Exp. 

M.  A.(4) 

Amer.  Exp. 

20 
25 
30 
35 
40 
45 
50 
55 
60 

20.396 
22.439 
24.373 
26.289 
28.070 
29.877 
29.846 
28.552 
22.338 

18.606 
20.643 
22.640 
24.691 
26.717 
28.346 
29.155 
28.145 
22.211 

1.096 
1.087 
1.077 
1.065 
1.051 
1.036 
1.024 
1.015 
1.006 

.898 
1.046 
1.221 
1.445 
1.741 
2.137 
2.699 
3.566 
5.022 

.865 
1.013 
1.190 
1.416 
1.716 
2.116 
2.684 
3.556 
5.018 

1.038 
1.033 
1.026 
1.020 
1.015 
1.010 
1.006 
1.003 
1.001 
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Eeport  by  the  Committee  Appointed  to  Confer 
WITH  THE  Pension  Commission  of  the  City  of 
New  York  Regarding  its  Plans  of  Reor- 
ganizing THE  Various  Pension 
Systems  in  the  City. 

At  the  meeting  of  the  Society  held  October  16,  1914,  in  Mil- 
waukee, a  request  was  received  from  the  Pension  Commission  of 
New  York  City  for  the  appointment  by  the  Actuarial  Society  of  a 
committee  to  assist  that  Commission  in  its  work  regarding  the  in- 
vestigation and  possible  reorganization  of  the  city's  various  exist- 
ing retirement  systems.  An  Advisory  Committee  consisting  of 
Messrs.  Eobert  Henderson,  Henry  Moir,  and  the  undersigned,  was 
appointed  by  the  Council  of  the  Society  in  response  to  this  request 
and  as  this  was  the  first  occasion  on  which  any  such  advisory  com- 
mittee had  been  appointed  by  the  Society,  it  is  thought  desirable  to 
submit  a  report  of  the  work  done. 

The  New  York  City  Commission  was  originally  appointed  by 
the  late  Mayor  Gaynor  to  investigate  the  existing  pension  systems 
of  the  city,  and  it  had  been  continued  by  Mayor  Mitchel.  The 
Commission  consisted  of  Mr.  George  W.  Perkins  as  Chairman,  Mr. 
Henry  Bruere  (lately  Chamberlain  of  the  City  of  New  York)  as 
Vice-Chairman  and  Secretary,  and  fourteen  others  selected  because 
of  their  experience  and  knowledge  of  retirement  systems  in  private 
and  municipal  life. 

Nine  separate  pension  funds  had  been  established  in  the  City  of 
New  York. 

The  first  of  these  was  that  in  the  Police  Department,  established 
in  1857;  it  covers  the  uniformed  force  of  the  Police  Department. 
It  is  understood  that  this  was  the  first  municipal  pension  system 
for  city  employees  established  in  this  country. 

The  other  funds  consist  of: 

2.  The  Fire  Department  Eetirement  Fund,  which  covers  the 
uniformed  force  of  the  Fire  Department. 

3.  The  Department  of  Street  Cleaning  Eelief  and  Pension  Fund, 
which  covers  the  uniformed  force  of  the  Street  Cleaning  Depart- 
ment. 
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4.  The  Health  Department  Pension  Fund,  which  covers  all  physi- 
cians and  employees  of  the  Health  Department  who  have  elected  to 
enter. 

5.  The  College  of  the  City  of  New  York  Retirement  Fund,  cov- 
ering the  staff  of  that  college. 

6.  The  Teachers'  Retirement  Fund,  which  covers  the  teaching 
staff  of  the  schools. 

7  and  8.  The  two  Supreme  Court  Retirement  Funds,  which 
cover  respectively  the  employees  of  the  First  and  Second  Depart- 
ments of  the  Supreme  Court. 

9.  The  City  of  New  York  Employees'  Retirement  Fund,  created 
by  the  Grady  Law,  which  covers  all  other  employees  not  specifically 
included  in  any  of  the  above-mentioned  systems. 

These  funds  covered  an  active  service  with  an  annual  payroll  of 
approximately  $100,000,000  with  over  76,000  active  permanent  em- 
ployees at  June  30,  1914 — the  date  as  of  which  the  valuation  was 
made — and  a  pension  roll  of  approximately  $5,000,000  annually  to 
some  8,000  pensioners. 

A  description  of  these  various  funds  will  be  found  in  Parts  I 
and  II  of  the  "  Report  on  the  Pension  Funds  of  the  City  of  New 
York"  published  by  the  Commission  on  Pensions  for  the  City  of 
New  York  in  1916. 

An  investigation  into  the  condition  of  the  Teachers'  Fund  had 
been  made  on  incomplete  data,  as  of  June  30,  1912,  by  the  Chair- 
man of  this  Committee  and  by  Mr.  John  S.  Thompson,  and  in  1913 
the  Bureau  of  Municipal  Research  of  New  York  submitted  to  the 
Aldermanic  Committee  on  Police  Investigation  a  report  on  the 
Police  Pension  Fund,  together  with  an  actuarial  valuation  thereof. 
With  these  exceptions,  at  the  time  the  Commission  undertook  its 
work  no  actuarial  valuation  had  ever  been  made  of  the  liabilities 
which  had  been  assumed  by  the  systems.  The  plans  had  formerly 
been  run,  as  has  been  the  case  with  practically  all  other  municipal 
systems  in  this  country,  by  simply  providing  for  the  immediate 
payment  without  looking  forward  more  than  a  very  few  years,  so 
that  no  reserves  were  accumulated  and  the  claims  were  not  provided 
for  before  maturity. 

The  benefits  under  the  various  funds  differ  greatly.  Almost 
every  type  of  pension  benefit  is  to  be  found  among  the  provisions 
of  the  various  plans.  They  included  Superannuation  Pensions, 
Disability  Pensions,  Discretionary  Excess  Benefits,  Pensions  to  De- 


356  EEPOET  OF  PENSION"   COMMITTEE. 

pendents  of  Employees,  etc.  Some  of  the  funds  call  for  contribu- 
tions from  the  members,  whereas  others  do  not,  and  the  methods  of 
contributions  differ  as  greatly  as  do  the  benefits.  A  full  statement 
regarding  these  funds  will  be  found  in  Parts  I  and  II  of  the  Report 
above  referred  to. 

Part  II  of  the  Report  above  referred  to  contains  a  report  on  the 
actuarial  investigation  of  the  mortality  and  service  experience  of 
the  various  funds.  It  also  includes  tables  and  diagrams  on  family 
history,  also  a  valuation  of  assets  and  liabilities.  To  make  its  val- 
uation, the  Commission  collected  an  active  service  card  for  each  of 
the  76,000  employees  in  service  on  June  30,  1914,  and  prepared  an 
out-of-service  card  for  every  employee  who  had  left  the  service 
during  the  six-year  period  immediately  prior  thereto.  A  similar 
set  of  cards  was  prepared  for  pensioners. 

Part  II  contains  for  each  of  the  nine  funds  a  statement  of  (a) 
the  benefits  and  contributions,  (&)  the  basic  data  and  their  develop- 
ment, (c)  the  rates  and  comparisons,  {d)  service  and  mortality 
tables  and  salary  scales,  (e)  present  values  of  benefits  and  contri- 
butions, (/)  active  service  and  pension  rolls  considered  in  valuation, 
(g)  valuation  balance  sheets,  also  {h)  the  percentages  of  salary  re- 
quired to  pay  the  pensions  to  future  entrants.  Full  particulars  will 
be  found  in  Part  II  of  the  report  as  to  how  the  probabilities  of 
death  and  withdrawal  from  service  were  computed  and  graduated, 
and  how  the  active  service  tables  applicable  to  the  active  service  of 
the  various  groups  were  constructed.  The  various  subdivisions,  ac- 
cording to  the  nature  of  the  occupation,  employed  to  derive  the 
separate  mortality,  death  and  service  tables  is  also  explained  in 
Part  II. 

Of  probable  interest  to  members  of  the  Society  is  the  introduction 
of  the  method  of  valuing  pension  systems  for  employees  for  whom 
the  probability  of  withdrawal  in  the  first  few  years  of  service  is  so 
high  as  to  make  the  valuation  of  the  liability  on  account  of  them 
impracticable  by  means  of  an  aggregate  service  table.  A  form  of 
table  analogous  to  a  select  table  was  prepared  in  these  cases  which 
makes  possible  the  valuation  but  does  not  involve  the  great  amount 
of  additional  labor  which  would  be  required  if  ordinary  select  tables 
were  used.  This  method  is  fully  described  in  section  I  of  Part  II 
of  the  report  referred  to. 

Because  of  the  various  benefits  payable  to  widows,  the  Commis- 
sion undertook  to  tabulate  the  family  history  experience  of  the 
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members  in  active  service,  which  was  used  in  valuing  benefits  of  this 
type.  Section  III  of  Part  II  of  the  Commission's  report  which 
treats  of  pensions  of  this  type  makes  available  an  American  expe- 
rience which  may  be  found  of  value  to  those  having  need  for  figures 
of  this  kind. 

The  Commission  completed  the  investigation  and  made  a  val- 
uation as  at  June  30,  1914,  of  the  existing  liability  of  the  city 
funds.  This  showed  that  the  benefits  under  the  city's  retirement 
systems  had  a  total  value  of  about  $215,000,000.  The  value  of  the 
prospective  contributions  of  the  employees  was  less  than  $9,000,000 
and  the  funds  on  hand  were  less  than  $4,000,000.  This  enormous 
liability  for  these  systems  had  been  previously  ignored  by  legis- 
latures in  exacting  retirement  laws  so  that  today  the  city  is  con- 
fronted with  a  very  heavy  burden  for  its  present  employees  which 
will  not  only  be  extremely  difficult  to  finance,  but  which,  even  if 
funds  can  be  found  to  support  it,  will  not  provide  adequate 
allowances  to  relieve  the  superannuation  problem  in  about  half  of 
the  city  service,  while  for  certain  other  employees  pensions  will  be 
provided  which  are  more  than  would  have  been  allowed  if  the  cost 
of  the  allowance  had  been  known  before  the  law  was  passed  making 
the  city  liable  for  their  payment. 

The  committee  found  the  staff  of  the  Pension  Commission  well 
qualified  to  conduct  the  work  assigned  to  it.  The  Commission  was 
fortunate  in  having  secured  the  services  of  George  B.  Buck  as  actu- 
ary. His  previous  experience  in  connection  with  Industrial  Pen- 
sion Valuations  and  with  the  Federal  Civil  Service  Pensions,  under- 
taken by  President  Taft's  Commission  on  Economy  and  Efficieny, 
his  thorough  grasp  of  the  various  points  which  came  up  from  time 
to  time,  and  his  ingenuity  in  making  use  of  the  data,  made  the 
work  of  the  Advisory  Committee  pleasant  and  much  easier  than  it 
would  otherwise  have  been. 

The  Committee  had  its  first  meeting  with  Mr.  Bruere,  the  vice- 
chairman  of  the  Commission,  and  with  members  of  the  staff,  in  De- 
cember, 1914,  and  thereafter  from  time  to  time  the  Committee  held 
various  meetings  with  the  members  of  the  Commission,  its  vice- 
chairman  and  its  actuary.  The  Commission's  actuary  submitted 
to  the  Committee  from  time  to  time  a  general  plan  of  the  work 
which  was  being  done.  This  included  the  use  which  was  being 
made  of  the  data,  the  method  of  graduation  used,  and  the  formulae 
which  would  be  used  in  connection  with  the  valuation.    During  the 
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progress  of  the  work,  a  memorandum  was  prepared  showing  in  de- 
tail the  entire  plan  of  the  work  including  all  the  main  steps  from 
the  punching  of  the  cards  to  the  general  types  of  formulae  to  be 
employed.  This  was  reviewed  by  the  Committee  and  formally 
approved  by  it. 

The  Commission  has  now  completed  its  work  of  constructing  a 
basis  on  which  to  make  calculations  and  has  finished  most  of  the 
analytical  work  required.  These  results  have  been  published  in  two 
volumes,  Parts  I  and  II  of  the  report  above  referred  to.  The  Com- 
mission is  now  engaged  upon  the  preparation  of  a  plan  to  cover  all 
new  entrants  into  the  service  with  a  view  of  providing  a  sound 
method  of  financing  the  various  pension  funds  in  so  far  as  they 
refer  to  new  entrants.  It  hopes  also  to  provide  the  proper  plan  for 
reorganizing  existing  systems  so  that  they  will  not  only  be  for  the 
first  time  soundly  financed,  but  that  they  will  be  co-ordinated  so 
that  all  employees  working  under  similar  conditions  will  be  sim- 
ilarly treated  under  the  retirement  plan. 

During  the  preparation  of  the  general  reports,  the  Teachers'  Ke- 
tirement  System  became  unable  to  meet  its  maturing  obligations 
and,  as  the  city  was  under  no  obligation  to  make  good  the  deficiency, 
as  in  some  of  the  other  Funds,  the  Teachers'  Fund  for  a  time  was 
forced  to  discontinue  the  payment  of  pensions  to  those  on  the  re- 
tired list.  The  Commission,  therefore,  undertook  the  preparation 
of  a  separate  report  on  the  Teachers'  Pension  System  which  they 
published  in  1915.  Following  its  publication,  a  series  of  con- 
ferences were  held  between  the  city  authorities  and  the  represen- 
tatives of  the  teachers  which  resulted  in  a  bill  being  introduced  in 
the  New  York  Legislature  in  the  spring  of  1916.  This  joint 
measure  failed  of  passage,  but  in  the  fall  of  1916  and  early  in  1917 
further  conferences  were  held  with  the  teachers,  and  a  new  bill  was 
prepared  by  the  Commission  which  provided  for  the  reorganization 
of  the  bankrupt  Teachers'  Eetirement  System.  This  bill  was 
adopted  by  the  Legislature  and  the  Eetirement  System  thereby 
created  went  into  operation  on  the  first  of  August,  1917.  The  Com- 
mittee attended  a  number  of  conferences  which  took  place  between 
the  teachers  and  city  officials  in  connection  with  the  preparation  of 
this  bill. 

Briefly  stated,  the  Teachers'  Eetirement  System  provides  for  a 
disability  allowance  for  those  teachers  who  are  disabled  in  the 
service  and  a  service  benefit  for  those  who  complete  a  certain  term 
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of  service  or  attain  a  certain  age,  the  allowance  being  provided  half 
by  the  city  and  half  by  the  accumulation  of  teachers'  contributions. 
Both  the  city's  contributions  and  the  teachers'  contributions  are 
funded  so  that  the  plan  operates  on  a  reserve  basis.  The  law- 
creating  the  system  allows  the  teachers  a  certain  selection  in  the 
type  of  benefit  they  desire  and  in  the  determination  of  the  amount 
of  allowance.  It  provides  for  actuarial  valuations  from  time  to 
time  and  for  general  supervision  by  the  New  York  State  Insurance 
Department. 

So  far  as  known,  this  is  the  first  scheme  established  in  this  coun- 
try where  an  attempt  is  made  to  fund  such  liabilities  of  a  munici- 
pality and  to  make  valuations  of  the  prospective  assets  and  lia- 
bilities. 

Our  Committee,  of  course,  was  not  responsible  for  the  benefits 
provided  under  the  teachers'  bill.  These  benefits  were  the  result 
of  the  conferences  already  referred  to  between  the  teachers  and  the 
city  officials.  They  were  the  result  of  compromises,  and  the  Com- 
mittee does  not  consider  them  ideal  either  from  the  point  of  view 
of  the  teachers  or  from  the  point  of  view  of  the  city. 

The  Commission  has  from  time  to  time  stated  its  appreciation  of 
the  work  done  by  the  Committee  in  giving  to  its  work  their  stamp 
of  approval.  Upon  the  establishment  of  the  Teachers'  Eetirement 
Fund  on  August  1,  Mayor  Mitchel  of  the  city  took  occasion  to 
write  to  the  Committee  expressing  his  appreciation  of  its  services 
and  hoping  that  the  Committee  might  continue  in  its  advisory 
capacity  until  the  Commission  had  had  an  opportunity  to  complete 
its  entire  work  of  reorganizing  the  other  systems.  The  Committee 
felt  that  its  services  might  be  of  great  value  to  the  city  and  gladly 
agreed  to  the  Mayor's  suggestion. 

Wm.  a.  Hutcheson, 
Chairman,  Advisory  Committee  of 
Actuarial  Society  of  America. 

Oct.  24th,  1917. 

To  THE  ACTUAEIAL  SOCIETY  OF  AMERICA. 
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Abstract  of  the  Discussion  of  Papers  Read  at  the 
Previous  Meeting. 

NOTES  ON   THE  CALCULATION  OF  TABLES  OF  POLICY  VALUES — 
A.  D.  WATSON. 

VOL.  XVIII,  PAGE  27. 

ME.  E.  D.  MUEPHY: 

We  owe  our  thanks  to  Mr.  Watson  for  bringing  up  this  subject, 
which  will  be  of  importance  in  the  near  future.  It  is  also  gratifying 
to  find  that  he  has  tested  the  time  taken  to  perform  the  calculations 
under  each  method  he  describes,  and  that  such  a  material  saving 
may  be  made  compared  with  the  accumulation  formula.  The  best 
test  of  any  method  of  calculation  is  to  use  it,  and  this  test  has  evi- 
dently resulted  most  satisfactorily. 

There  are  but  a  few  points  that  I  should  like  to  mention.  It 
appears  to  me  that  in  the  construction  of  tables  which  will  have 
wide  use,  the  accuracy  of  the  figures  is  of  prime  importance.  I 
would  therefore  urge  that  the  tables  be  finally  checked  in  every  case 
by  the  summation  of  the  values  rather  than  by  individual  check 
values.  My  reason  for  this  is  that,  in  transcribing  the  figures  from 
the  calculating  machine  to  the  sheet,  an  error,  such  as  the  transposi- 
tion of  figures,  will  occasionally  occur.  In  paragraph  8  Mr.  Wat- 
son calls  attention  to  the  fact  that  a  check  value  can  be  obtained 
by  using  as  an  out-factor  the  sum  of  the  individual  out-factors. 
Similarly  in  checking  by  summation  the  out-factor  to  be  used  would 
be  the  second  sum  of  the  individual  out-factors,  the  product  being 
added  to  n  times  the  initial  value. 

Equations  (14)  and  (17)  are  developed  for  endowment  policies 
maturing  at  a  given  age.  Mr.  Watson  remarks,  "  Similar  formulae 
are  applicable  in  the  calculation  of  ordinary  life  policy  reserves." 
If  we  use  the  corresponding  equations  for  ordinary  life  reserves 
we  have 

nVx  =  n—lVx+l  +  APs  X  ^x+n 

and 

n+l^Vx-l  =  n+^Vx  +  APi-i  X   (aar+„+i  —   .5). 

These  equations  are  identical  with  equations  (3)  and  (10)  except 
that  AP  is  used  instead  of  Aa-\  These  two  differences  are  of 
course  equal  since,  for  ordinary  life. 
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P.  =  ~-d. 

This  suggests  that  in  some  circumstances  it  will  be  more  convenient 
to  use  the  above  more  general  form  and  employ  AP.  This  is  in 
effect  what  is  done  under  Mr.  Papps's  method,  which  has  the  ad- 
vantage of  obtaining  the  premiums  as  a  by-product.  I  therefore 
should  consider  Mr.  Papps's  method  as  advantageous  in  the  calcu- 
lations for  ordinary  life  and  endowments  maturing  at  a  given  age. 
Tables  for  endowment  assurances  however  are  more  often  de- 
sired for  a  fixed  term  rather  than  a  fixed  maturity  age.  The  an- 
nuity differences  necessary  for  such  calculations  are  not  those  which 
Mr.  Watson  proposes  to  show  in  the  table  of  temporary  annuity 
values.  Recognizing  also  that  tables  for  term  insurance  and  limited 
payment  policies  are  usually  wanted  for  a  fixed  term,  the  arrange- 
ment of  temporary  annuities  as  shown  on  page  39  seems  of  doubt- 
ful advantage. 

ME.  W.  A.  p.  WOOD : 

This  paper  by  Mr.  Watson  is  quite  an  important  one,  and  its 
merits  do  not  appear  at  their  true  value  until  they  have  been  prac- 
tically investigated  by  the  actual  preparation  of  tables. 

While  for  any  one  particular  plan,  the  methods  suggested  may  not 
show  any  appreciable  saving  in  time  and  labor  because  of  the  neces- 
sary preKminary  auxiliary  data  required,  yet,  where  there  is  any 
extensive  set  of  tables  in  preparation,  the  formulae  and  methods 
given  will  effect  a  great  saving  in  both  these  respects.  Any  ex- 
tensive set  of  tables  involves  the  calculation  of  temporary  annuity 
values  so  that  the  preparation  of  such  values  does  not  really  cause 
any  extra  work,  but  is  part  of  the  regular  work  ordinarily  under- 
taken, Mr.  Watson's  method  makes  use  of  the  annuity  differences 
and  he  has  furnished  us  with  a  simple  and  good  method  for  ob- 
taining these  differences  at  the  same  time  as  the  annuity  values 
themselves  are  being  calculated.    His  formula  is 

which  is  considerably  better  than  the  old  formula,  a20:'^^  =  aoo^l 
+ -OoQ-i-n' (i^2o)~^-  The  calculation  of  the  annuity  differences  for 
his  formula  occupies  practically  the  same  time  as  we  would  require 
for  calculating  the  value  of  the  temporary  annuities  by  the  usual 
formula — the  additional  labor  involved  by  his  method  of  obtaining 
these  values  consisting  only  of  summing  the  columns  continuously 
from  the  bottom  upwards.  A  very  important  feature  of  his  method 
also  is  that  the  annuity  values  and  their  differences  are  more  ef- 
fectively checked  and  an  error  may  be  very  readily  located.  Again, 
once  these  differences  have  been  obtained,  then  the  tables  of  policy 
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values  for  endowment  assurances,  for  limited  payment  life  assur- 
ances and  the  tables  of  endowment  single  premiums,  etc.,  may  be 
calculated  quickly  and  in  a  very  simple  manner.  The  operation  of 
calculating  the  temporary  annuities  and  their  differences  is  quite 
as  simple  as  that  usually  followed  and  can  Ije  placed  in  the  hands 
of  an  unskilled  clerk.  However,  the  work  should  be  overseen  by  a 
person  familiar  with  the  underlying  principles,  as  his  formula  is 
considerably  more  involved  than  the  usual  formula. 

A  corresponding  formula  for  deriving  annuity  differences  for 
use  in  connection  with  the  medial  reserves  is  given,  which  may  be 
applied  in  a  manner  precisely  similar  to  that  employed  in  deriving 
the  terminal  annuity  differences. 

The  methods  given  by  Mr.  Watson  enable  us  to  obtain  medial 
reserves  independently  of  the  terminal,  and  with  less  labor  than 
the  ordinary  method  of  adding  the  initial  and  terminal  reserve 
and  dividing  by  two;  and  also,  they  are  readily  and  conveniently 
checked. 

While  the  work  of  calculating  the  tables  of  policy  values  by  Mr. 
Watson's  methods  can  be  done  very  expeditiously  by  inexperienced 
clerks,  yet,  as  previously  mentioned  in  connection  with  the  calcu- 
lation of  the  annuity  values,  there  must  be  more  skilled  oversight 
of  the  work  than  is  necessary  when  the  ordinary  accumulation 
formula  is  used,  for  the  reason  that  the  formulae  require  modifica- 
tion for  the  various  plans  of  assurance.  Hence,  more  careful  super- 
vision is  necessary. 

Another  great  advantage  in  Mr.  Watson's  methods  of  calcu- 
lating tables  of  policy  values  is  their  convenience  for  self-checking, 
saving  complete  duplication  of  the  work.  The  accuracy  will  de- 
pend, of  course,  on  the  number  of  decimals  employed  in  making  the 
calculations. 

There  is  one  typographical  error  in  each  of  the  formulae  (4), 
(5),  (6)  and  (8),  the  symbol  "v"  being  used  where  it  should 
be  "v"  and  in  formula  (22)  the  last  factor  should  be  Af(Z)oo+0~^ 
instead  of  A(D2o+0~^' 

For  a  numlDer  of  years  past  the  office  with  which  I  am  connected, 
in  the  preparation  of  additional  sets  of  tables,  for  its  own  use,  has 
made  considerable  use  of  such  continuous  calculation  methods  as 
are  given  for  some  plans  by  Mr.  Watson ;  for  example,  his  formula 
(2)  for  terminal  reserves  for  ordinary  life  policies,  and  formulae 
(36)  and  (38)  for  single  premiums  for  pure  endowments  and 
term  policies.  We  have  found  these  continuous  methods  of  calcu- 
lating reserves  and  single  premiums  very  simple  of  operation,  very 
readily  checked,  and  especially  convenient  because  the  tables  are 
calculated  from  primary  data  usually  at  hand,  or  very  easily  ob- 
tained from  the  available  data. 

I  believe  that  the  formulae  and  methods  outlined  by  Mr.  Watson 
have  only  to  be  more  widely  known  in  order  to  be  much  more 
largely  employed  by  the  members  of  the  actuarial  profession. 
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As  new  tables  will  probably  be  published,  based  on  the  recent 
mortality  experience,  I  would  strongly  recommend  to  any  who 
are  preparing  such  tables,  to  carefully  investigate  Mr.  Watson's 
methods  before  making  use  of  those  which  have  previously  been 
employed. 

MR.  A.  T.  MACLEAN: 

Mr.  Watson  has  presented  the  Society  with  a  paper  of  con- 
siderable practical  value.  The  methods  therein  outlined  have  the 
advantage  of  simplicity  and  ease  in  calculation,  and  throughout  the 
paper  there  are  scattered  many  hints  as  to  matters  apart  from  the 
strictly  mathematical  construction  that  will  save  time  and  money 
in  practical  working  and  that  are  not  often  so  well  emphasized  as 
has  been  done  in  Mr.  Watson's  paper. 

Mr.  Watson  states  that,  "bearing  in  mind  the  methods  of  val- 
uation in  vogue  in  North  America,  tables  of  mean  reserves  would 
appear  to  be  of  more  importance  to  companies  as  far  as  valuation 
is  concerned  than  tables  of  terminal  reserves,"  and  accordingly  he 
has  developed  for  the  construction  of  mean  reserves,  certain  of  the 
standard  reserve  formulas.  These  formulas  are  also  available  for 
the  calculation  of  terminal  values.  I  think  that  although  the 
matter  is  only  indirectly  suggested  by  the  paper,  some  question 
may  be  raised  as  to  the  desirability  of  the  direct  calculation  of  mean 
reserve  values  as  opposed  to  terminal  reserve  values.  Eeserve  values 
are  of  course  required  for  many  other  purposes  than  the  annual 
valuation,  and  it  would  possibly  be  difficult  to  say  without  some 
investigation  whether  the  preparation  of  reserves  for  valuation 
would  or  would  not  involve  more  work  than  the  preparation  of  re- 
serves for  such  purposes  as  the  calculation  of  the  cash  and  other 
values  inserted  in  policy  forms,  the  various  functions  entering  into 
the  gain  and  loss  exhibit,  dividend  calculations,  and  other  actua- 
rial functions.  In  the  company  with  which  I  am  connected,  both 
the  initial  and  terminal  reserves  are  calculated  for  the  purposes  of 
valuation,  the  mean  reserve  being  found  in  the  aggregate  by  taking 
the  mean  of  the  totals  of  these  two  reserve  values.  There  are  of 
course  many  very  great  practical  advantages  in  having  a  separate 
tabulation  of  net  premiums  and  of  the  terminal  reserves,  and 
while  it  is  doubtless  the  case  that  the  majority  of  valuations  are 
based  on  the  direct  mean  reserve  function,  I  very  much  doubt 
whether  that  fact  alone  would  justify  the  direct  calculation  of  mean 
reserves. 

The  fundamental  functions  involved  are  the  annuity  values,  or 
the  differences  of  annuity  values.  When  terminal  reserves  are  cal- 
culated the  annuity  values  are  of  course  taken  at  exact  ages  and 
these  functions  are  without  further  modification  available  for  a 
great  many  other  calculations.  On  the  other  hand,  if  the  mean 
reserve  values  alone  are  to  be  considered,  the  basic  functions  are, 
24 
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generally  speaking,  annuities  at  half  ages,  and  such  functions  are 
of  relatively  limited  value.  The  half  age  annuities  would  in  all 
probability  be  calculated  from  annuities  at  exact  ages,  and  of  course 
we  would  thus  have  the  same  annuity  values  as  if  terminal  reserves 
had  been  calculated,  but  we  have  spent  time  in  procuring  a  func- 
tion of  very  limited  value.  On  the  other  hand,  if  the  mean  reserves 
are  calculated  directly  from  the  terminal  and  initial  reserves,  only 
those  actuaries  who  have  need  of  mean  reserve  values  need  make 
the  calculation,  which  is  only  a  little  more  involved  than  the  cal- 
culation of  the  half  age  annuity.  In  this  case  the  functions  de- 
rived would  all  be  of  general  application  and  any  special  functions 
would  be  calculated  only  where  direct  need  called  for  them. 

It  should  be  stated,  however,  that  Mr.  Watson  calculates  his 
annuity  difference  directly  by  a  continuous  process  so  that  the 
extra  work  involved  is  not  very  great  and  is  in  some  degree  com- 
pensated for  by  certain  practical  advantages  in  the  form  of  the 
work. 

From  the  mathematical  point  of  view  the  paper  does  not  call 
for  special  comment.  The  method  applied  to  the  calculation  of 
ordinary  life  policy  values  is  substantially  that  given  in  the  Insti- 
tute of  Actuaries'  Text  Book,  and  the  identity  of  form  of  the  mean 
reserve  functions  with  the  terminal  reserve  functions  is  demon- 
strated. As  far  as  the  endo-wTuent  insurance  values  are  concerned, 
the  method  suggested  invites  comparison  with  the  methods  of  Mr. 
Garment  (J.  /.  A.,  Vol.  XXII,  p.  368)  and  Mr.  Papps  (T.  A.  8.  A., 
Vol.  IX,  p.  35).  I  much  regret  that  I  have  not  had  the  oppor- 
tunity to  make  the  necessary  tests  of  relative  speed  and  accuracy 
of  calculation,  but  in  so  far  as  brief  examination  indicates,  it  would 
appear  that  Mr.  Watson's  methods  are  an  improvement  over  Mr. 
Garment's.  The  superiority  of  Mr.  Watson's  method  over  that 
illustrated  by  Mr.  Papps  is,  however,  not  so  apparent,  and  would 
appear  to  call  for  more  preliminary  work  than  the  latter  method. 

One  minor  matter  might  be  referred  to.  On  page  29,  formula  4 
would  be  more  intelligible  to  the  student  if  instead  of  the  symbol 
used  the  English  letter  "v"  had  been  employed.  This  is  the  gen- 
erally accepted  symbol  for  the  value  of  a  unit  due  one  year  hence, 
and  would  seem  especially  desirable  in  this  case  in  view  of  the  fact 
that  formula  4  is  developed  directly  from  the  formula  in  para- 
graph 6  on  page  28.  Formula  4  is  of  course  derived  by  the  sub- 
stitution of  (1  —  d-a)/a  for  P.  If  this  substitution  be  not  made  a 
formula  can  be  produced  so  much  like  formula  4  as  to  raise  a  ques- 
tion in  the  student's  mind  as  to  the  accuracy  of  the  print. 

As  already  stated,  the  paper  is  a  valuable  one  from  the  student's 
point  of  view.  Study  of  the  formulas  will  be  of  great  help  in  en- 
abling students  to  become  familiar  with  the  various  modifications, 
and  will  suggest  useful  methods  of  expressing  the  ordinary  func- 
tions in  terms  such  as  are  adaptable  to  the  practical  calculation  of 
policy  values. 
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MR.    MERVTN   DAVIS: 

Mr.  Watson  in  his  paper  has  taken  the  text-book  formulae  for 
the  calculation  of  terminal  reserves  on  ordinary  life  policies,  his 
formulae  (2)  and  (3),  and  has  made  an  interesting  extension  of 
the  principles  on  which  these  formulae  are  based  deducing  other 
formulae  which  may  be  used  not  only  in  the  calculation  of  terminal 
reserves  on  other  plans  but  also  to  the  direct  compilation  of  tables 
of  mean  reserves. 

Considering  first  of  all  the  question  of  the  construction  of  tables 
of  terminal  reserves;  the  advantages  of  the  methods  outlined  by 
Mr.  Watson  over  the  use  of  the  u  and  h  accumulation  factors  are 
too  evident  to  admit  of  dispute  in  the  following  cases: 

(1)  Ordinary  life,  formulae  (2)  and  (3)  being  used. 

(2)  Endowment  policies  for  a  fixed  term  of  years,  an  evident  mod- 

ification of  formula  (2)  may  be  used,  viz.: 

n+i'  xm\  n  '  xm]  ^"x+n. 'm-n\  '  ^xin]  • 

(3)  Endowment  policies  maturing  at  a  stated  age,  the  formula 

just  given  may  be  used,  also  a  similar  modification  of  for- 
mula (3)  which  reduces  readily  to  formula  (14). 

(4)  Term  policies  expiring  at  a  certain  age,  using  formula  (20). 

(5)  To  these  may  be  added  a  case  not  mentioned  by  Mr.  Watson, 

that  of  limited  payment  life  policies,  which  become  fully- 
paid  at  a  definite  age,  such  as  the  Life  Eull-Paid  at  60 
issued  by  certain  companies.    For  this  form  we  have 

n+lVx  —  nVx+l   =   a^j-n+l  •  A (eO-s-Pi)  . 

I  am  inclined,  however,  to  doubt  the  practicability  of  the  methods 
suggested  when  applied  to  other  plans  of  insurance  and  believe  that 
for  such  cases  the  comparatively  slow  and  tedious  u  and  fc  methods 
will  prove  preferable.  The  preparation  of  reserve  tables  is  usually 
undertaken  by  clerks  with  little  or  no  actuarial  knowledge.  Such 
clerks  may  be  easily  taught  how  to  apply  the  u  and  Tc  accumulation 
formula  and  can  by  means  of  it  grind  out  tables  of  reserves  with 
but  very  little  supervision;  they  would,  however,  find  it  difficult 
to  understand  and  apply  the  methods  suggested  by  Mr.  Watson 
for  these  other  plans  and  the  work  would  have  to  be  continually 
supervised. 

In  constructing  tables  of  terminal  reserves  the  differences 
Asix+f.ri^  are  required;  where  the  work  is  done  by  two  clerks  these 
differences  may  be  read  off  from  tables  of  temporary  annuities  by 
the  clerk  doing  the  tabulating.  In  the  case  of  mean  reserves,  how- 
ever, the  differences  required, Anx+t+i  -.i^i-ii,  are  not  readily  avail- 
able and,  in  my  opinion,  the  labor  lequired  to  calculate  them  offsets 
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any  advantage  arising  from  the  independent  calculation  of  the 
mean  reserves,  especially  as  these  may  be  very  readily  determined 
from  the  tables  of  terminal  reserves.  An  exception  may  be  noted 
in  the  case  of  ordinary  life  policies;  here,  the  factors  ^(1,-f-c^x 
+  <*«+! )  and  their  first  differences  may  be  tabulated  with  very  little 
trouble;  the  same  remark  applies  to  the  factor  ^[(-Da;)'"^ 
-|-  {Dx+i)~^li  used  in  many  of  the  formulae  from  (33)  to  (42), 
provided  a  table  of  that  useful  function  the  reciprocal  of  D  is  avail- 
able. In  fact  these  two  factors  are  those  required  for  valuation  by 
Karup's  or  Henderson's  methods. 

In  view  of  the  fact  that  a  number  of  companies  in  this  country 
value  on  some  form  of  modified  preliminary  term,  it  may  be  of  in- 
terest to  note  the  modification  of  formula  (2)  which  is  adapted  to 
the  determination  of  terminal  reserves  on  such  bases  under  en- 
dowment insurance.  Taking  the  Illinois  standard  as  an  illustra- 
tion, it  will  be  convenient  to  denote  the  net  first  premium  for  any 
form  of  policy  as  PxT\  +  e  and  the  net  renewal  as  igPar+i  +  e, 
where  e  is  the  unknown  extra  premium  to  be  determined  by  the 
conditions  of  the  contract,  any  particular  case  which  gives  a  nega- 
tive value  of  e  being  of  course  treated  on  the  full  preliminary  term 
basis.    In  the  case  of  an  n-year  endowment,  we  have 

Pli]  -\-  e  -\-  (igPx+i  +  e)a^,:ir^i  =  A^^i  =  1  -  da^n\, 

from  which 

1  "T  igPz+i         Pr.:T\ 


and 


net  renewal  =  isPx+i  +  ^  =  ~ z ~ ^ 


m'  year  reserve  =  1  —  UP^+i  +  e  -\-  d)  •  a^+ra:^ir^\ 

1  +  iqPx+i  ~  PxT\ 


—    1  ^x+r 


do-.  1 


Hence,  we  have  the  following  method  of  construction.  Place 
(1  -f  igPx+i  —  Pl:r\)l^x:^\  on  the  fixed  place  of  the  machine,  and 
1  on  the  slide;  with  the  regulator  at  division,  grind  out  by 
a^+i^^^Ti  giving  the  first  year  terminal  reserve — cases  where  this  is 
negative  corresj)ond  to  negative  values  of  e,  indicating  that  the 
full  preliminary  term  must  be  used;  then  with  the  regulator  at 
multiplication  grind  out  by  the  successive  differences — Aax+i -.li^^^i, 
giving  the  terminal  reserves  required. 

ME.  A.  D.  WATSON  : 
(author's  EEVIEW  of  DISCUSSION.) 

Due  to  a  change  in  the  original  notation  in  proof  errors  appear 
on  page  36  of  the  paper.     In  the  first  formula  and  in  (25)  read 
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—  Ata2o+<+i:n-(<+i)i    lor     —  A<a2o+<-i:jT=7+ri; 
in  (26) 

—  Ata2o-(-«+j:„+i_i<+i)|    and     —  A«a2o+<+i:n— (<+j)i 
for 

—  Aa2o+e_j:,i_i+i5|  and     —  ^a,2o+t-i:n-t+i\ 

respectively;  in  (27) 

—  Ata2o+<+j:iyi    for     —  Aa2o+t~i:TY\', 
in  (23) 

■02(H-<+l       lOr       D20+tS+li 

and  in  the  line  preceding  formula  (27),  ^  -|-  2  for  f. 

Mr.  Murphy  has  done  well  to  emphasize  the  desirability  of  ap- 
plying final  checks.  The  methods  of  reserve  calculation  given  in 
the  paper  facilitate  their  application.  In  fact  there  is  scarcely  a 
function  which  need  be  checked  directly.  Mr.  Murphy  suggests 
that  Mr.  Papps's  method  may  in  some  circumstances  be  advan- 
tageous. It  was  for  this  reason  included  in  the  paper  and  adapta- 
tions of  the  method  to  plans  other  than  endowment  assurances  are 
given.  The  method,  like  most  methods,  has  its  limitations,  espe- 
cially with  respect  to  medial  reserve  calculations.  It  has  also  the 
appearance^  at  least,  of  being  a  bit  complicated,  and  as  there  are 
several  distinct  operations  involved,  considerably  more  attention 
and  skill  is  necessary.  By  the  two  methods  the  same  tabulations 
have  ultimately  to  be  made  and  perhaps  it  is  on  the  whole  gen- 
erally preferable  to  calculate  the  premiums  and  their  differences 
as  a  separate  operation  and  then  proceed  to  the  calculation  of  the 
reserves.  Mr.  Maclean,  in  referring  to  the  same  point,  concludes 
that  the  methods  in  the  paper  appear  to  call  for  more  preliminary 
work  than  the  method  of  Mr.  Papps.  This  is  true,  but  the  work  of 
calculating  the  reserves  is  by  so  much  reduced,  with  the  added  ad- 
vantage that  one  type  of  operation  only  need  be  kept  in  mind  at  a 
time. 

Mr.  Maclean  raises  tlie  question  as  to  the  desirability  of  the 
direct  calculation  of  mean  reserves  as  opposed  to  terminal  reserves, 
in  view  of  the  fact  that  terminal  reserves  are  in  any  event  required 
for  many  purposes.  The  fact  that  terminal  reserves  have  perhaps 
a  wider  variety  of  uses  than  medial  reserves  in  office  practice  is 
hardly  a  reason  why  the  most  expeditious  and  efficient  methods 
should  not  be  applied  in  the  calculation  of  the  latter.  Frequently, 
in  published  volumes  of  terminal  reserves,  the  ages  are  printed 
down  the  margin  and  the  durations  along  the  top  of  the  page.  To 
get  the  medial  reserves  it  is  necessary  to  (1)  cross-cast  adjacent 
columns  and  tabulate  the  result,  (2)  add  thereto  the  premium, 
and  (3)  divide  by  two.  This  sort  of  work  is  tedious,  irksome  and 
liable  to  error.  Mr.  Maclean  states :  ''  The  half  age  amiuities 
would  in  all  probability  be  calculated  from  annuities  at  exact  ages, 


368  CALCULATIOISr    OF    TABLES    OF    POLICY    VALUES. 

and,  of  course,  we  would  thus  have  the  same  annuit;f  values  as  if 
terminal  reserves  had  been  calculated,  but  we  have  spent  time  in 
procuring  a  function  of  very  limited  value."  There  appears  to  be 
some  confusion  of  expression  here,  but  suffice  it  to  remark  that 
while  "half  age  annuities"  might  be  calculated  as  suggested  they 
are  not  required  at  all  by  the  methods  of  the  paper  but  only  their 
differences  which,  as  Mr.  Maclean  later  remarks,  are  calculated 
"directly  by  a  continuous  process  so  that  the  extra  work  involved 
is  not  very  great.  .  .  ."  It  may  be  here  conveniently  remarked  that 
a  test  of  speed  was  made  in  the  calculation  of  a  function  by  the 
continuous  method,  on  the  millionaire,  with  a  six-figure  out-factor, 
the  operator  calling  off  the  successive  values  of  the  function  to  a 
tabulator.  In  one  hour  500  values  were  tabulated.  The  machine 
was,  of  course,  operated  much  too  fast  and  such  speed  could  not  be 
maintained,  but  the  results  are  suggestive  of  the  possibilities  of 
labor-saving  in  actual  practice  in  comparison  with  the  u  and  k 
methods.  In  a  complete  set  of  annuity  differences,  beginning  with 
age  20,  there  are  only  about  3,200  values.  The  calculation  of  this 
number  of  values  by  the  continuous  method  is  not  formidable. 
Unless  the  annuity  differences  were  to  be  used  to  calculate  the 
temporary  annuities  it  would  usually  be  unnecessary  to  calculate 
the  differences  beyond  age  attained  80  or  85  at  end  of  the  premium 
period,  so  that  the  annuity  differences  would  be  limited  to  1,800 
or  2,000  values.  There  would  generally  be  no  object  in  carrying 
the  mean  annuit}"  differences  beyond  these  limits.  From  the  above 
it  will  be  apparent  that  the  time  required  to  furnish  the  necessary 
temporary  annuity  differences  at  half  ages  is  less  than  is  necessary 
to  calculate  one  set  of  reserve  values  as  extensive  as  20-pay  life, 
ages  20  to  60,  by  the  u  and  k  method.  This  may  be  taken  by 
way  of  answer  to  Mr.  Davis  when  he  states  that  in  his  opinion  "  the 
labor  required  to  calculate  them  [the  annuity  differences  at  half 
ages]  offsets  any  advantage  arising  from  the  independent  calcula- 
tion of  mean  reserves,  especially  as  these  may  be  very  readily  deter- 
mined from  the  tables  of  terminal  reserves." 

Mr.  Davis  approves  of  the  methods  in  the  paper  for  terminal 
reserves,  whole  life,  endowment  assurances  for  a  fixed  term,  and  for 
plans  of  policies  with  the  premium  period  terminating  at  a  fij^ed 
age,  as  60;  also  for  whole-life  medical  reserves.  So  far  as  the  cal- 
culation of  the  above  terminal  reserves  is  concerned  it  can  hardly 
be  said  that  the  paper  contains  anything  new.  It  deals  primarily 
with  adaptations  of  processes  already  known  (but  apparently  too 
little  used)  for  the  calculation  of  terminal  reserves,  to  the  calcula- 
tion of  medial  reserves.  As,  however,  the  mean  annuity  differences 
for  temporary  annuities  to,  say,  age  60  are  as  readily  obtainable 
as  the  corresponding  differences  of  whole-life  annuities  it  would  ap- 
pear that  Mr.  Davis,  to  be  logical,  would  have  to  admit  the  superiority 
of  the  methods  for  the  calculations  of  mean  reserves  for  all  plans 
of  policies  with  the  premium  period  ceasing  at  a  fixed  age,  as  40, 
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45,  50.  .  .  .  But  when  one  has  calculated  the  mean  annuity  dif- 
ferences for  these  ages  not  far  from  one  fifth  of  the  required  com- 
plete table  has  been  calculated,  and,  if  the  work  is  carried  out  on 
the  same  plan  as  for  the  whole-life  mean  annuity  differences,  perhaps 
no  less  work  than  required  for  the  full  table  is  expended.  It  should, 
however,  be  pointed  out  that  by  using,  in  formula  (22)  or  (26), 
as  out-factor  the  sum  of  five  successive  values  of  Dx  the  annuity 
differences  for  quinquennial  ages  40,  45,  50  .  .  .  may  be  calculated 
continuously.  This  is  in  fact  the  method  used  to  calculate  periodic 
checks,  referred  to  only  in  a  general  way  in  paragraph  8. 

Mr.  Davis  suggests  reading  off  the  annuity  differences  as  the 
work  proceeds.  This  method  is  tedious  and  liable  to  error.  As  in 
general  each  annuitj'  difference  is  used  several  times  it  would  ap- 
pear decidedly  advantageous  to  make  the  tabulations  once  and  for 
all. 

Mr.  "Wood's  full  and  favorable  analyses  of  the  methods  and  his 
conclusions  based  on  actual  tests,  being  independent  testimony, 
afford  the  best  answer  to  the  objections  raised. 

To  sum  up :  By  the  methods  proposed  if,  when  calculating  tem- 
porary annuities,  the  differences  are  first  calculated  as  outlined  in 
the  paper,  then  the  only  function  of  any  extent,  not  required  by 
the  u  and  k  method,  Avhich  must  be  tabulated  in  order  to  calculate 
directly  the  mean  and  terminal  reserves  for  all  usual  plans  of 
policies  in  form  suitable  for  printer's  copy,  is  the  annuity  difference 
at  half   ages.     The  amount   of   tabulation  necessary   to   prepare 
similar  copy  by  the  u  and  k  method  is  nearly  three  times  as  great, 
in  addition  to  more  laborious   calculations,  want  of  facility  in 
checking  and  greater  liability  to  error  throughout.     The  calcula- 
tion of  the  premiums  alone  as  usually  done  for  the  u  and  k  method 
is  a  very  considerable  piece  of  work,  and  when  it  is  remembered 
that  it  is  sometimes  considered  necessary  to  make  the  calculations 
throughout  in  duplicate  the  advantages  of  the  methods  in  the  paper 
must  be  apparent.    From  a  not  inconsiderable  experience  it  seems 
fair  to  say  that  the  u  and  k  method  is  entirely  out  of  place  for 
any  extended  calculations  on  a  standard  table  or  a  table  likely  to 
become  standard.     Its  use  should  be  mainly  confined  to  benefits 
changing  from  year  to  year.    Where  the  sum  assured  is  $1,000  for 
any  term  of  years  and  the  cash  value  at  the  end  of  the  term  is  any 
amount  whatever  other  methods  are  available.    If  the  cash  value  at 
the  end  of,  say,  20  years  is  0"*^^^  3  per  cent,  and  the  valuation 
basis  0'"^^^  3^  per  cent.,  some  companies  calculate  the  reserves  by 
first  calculating  the  net  premium  for  the  benefit  on  the  0"*^^^  3^ 
per  cent,  basis  and  then  apply  the  u  and  k  factors,  while  others 
follow  the  method  outlined  in  paragraph  23  of  the  paper,  the 
20-year  pure  endowment  reserve  for  the  cash  value  being  added  to 
the  20-year  term  reserve  for  $1,000.     The  latter  is  applicable  to 
either  mean  or  terminal  calculations  and  is  to  be  preferred.    Some- 
times, however,  the  cash  value  comes  up  to,  say,  the  full  0'^^^^  3  per 
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cent,  reserve  somewhere  between  the  15th  and  20th  year,  for 
example,  at  the  end  of  the  18th  year.  Usually,  18-year  iterm  and 
18-year  pure  endowment  reserves  are  not  available.  The  benefit 
may  be  valued  approximately  if  term  and  pure  endowment  reserves 
are  available  for  ages  40,  45,  50  ...  by  modifying  the  age  at  entry 
so  that  the  premium  period  will  end  with  the  nearest  quinquennial 
age,  40,  45,  50  .  .  .  and  then  adding  the  pure  endowment  reserve 
at  the  modified  age  for  the  cash  value  to  the  corresponding  term 
reserve  per  $1,000.  This  is,  however,  only  approximate.  An  exact 
method  found  very  effective  is  as  follows:  (1)  Calculate  the  net 
premium  tt^  for  the  special  18-year  benefit  on  the  valuation  basis, 

(2)  form  the  function 

TtI  —  7ra;;M| 
bo  =  1  ' 

(3)  add  the  20-year  pure  endowment  reserve  for  I20  to  the  20-year 
term  reserve  for  $1,000.  The  result  will  be  the  net  premium  re- 
serve for  the  18-year  benefit,  medial  or  terminal. 

By  an  evident  application  of  the  same  principle  pure  endow- 
ment reserves,  mean  or  terminal  for  the  usual  periods  10,  15,  20 
...  or  at  ages  45,  50,  55  .  .  .  may  be  calculated  from  the  pure 
endowment  reserves  for  any  longer  period  by  multiplying  these 
reserves  by  the  ratio  tt^.^j/ttj:.^  where  tt^^Is  the  premium  on  the 
plan  for  which  the  reserves  are  available  and  tt^^  on  the  plan  for 
which  reserves  are  required.  Thus  if  pure  endowment  reserves 
were  tabulated  for  the  longest  period  for  which  they  would  likely 
be  required,  say,  at  age  85,  together  with  a  table  of  ratios  of  pre- 
miums for  the  most  usual  plans  to  the  premiums  to  85,  any  par- 
ticular reserve  required  could  be  readily  calculated,  or  a  table  for 
any  premium  period  completed.  Also,  the  pure  endowment  func- 
tions necessary  for  carrying  out  the  final  checks  suggested  in  para- 
graph 22  of  the  paper  could  be  calculated  in  total.  (Other  con- 
venient methods  of  calculating  pure  endowment  reserves,  also 
term  reserves,  in  total  might  easily  be  shown,  so  that  the  applica- 
tion of  certain  final  checks  referred  to  in  the  paper  can  be  used 
even  when  the  function  necessary  is  not  tabulated  for  each  duration 
or  age.)  If  it  is  not  thought  worth  while  to  tabulate  pure  endow- 
ment reserves  extensively,  tables  as  above  indicated  would  be  a  very 
useful  substitute.  If  term  assurance  reserves  on  the  usual  plans 
are  available  limited  payment  reserves  and  similar  calculations 
could  be  carried  out  quite  readily  by  first  multiplying  the  pure 
endowment  portion  of  the  benefit  (as  Ax+n,  paragraph  22)  by 
the  proper  premium  ratio  above  described  to  obtain  the  in-factor 
to  be  multiplied  by  the  pure  endowment  reserves  in  the  table  for 
which  reserves  are  available,  say,  at  85.  The  reserve  for  the  pure 
endowment  benefit  for  the  shorter  period  would  thus  be  readily 
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calculated;  which  added  to  the  corresponding  temporary  assurance 
reserve  would  give  the  reserve  for  the  limited  payment  or  other 
similar  special  benefit. 

The  paper  being  an  abstract  of  more  extensive  notes  many  points 
of  practical  interest  had  to  be  omitted  to  avoid  too  great  detail. 

In  conclusion  a  suggestion  may  not  be  out  of  place:  Would  it 
not  be  practicable  to  devise  an  electrically  operated  machine,  per- 
haps along  the  general  plan  of  the  millionaire,  for  calculating 
functions  dependent  on  a  constant  in-factor,  the  out-factors  being 
recorded  by  means  of  perforated  cards  to  be  "read  off"  by  the 
machine,  the  result  being  tabulated  in  form  suitable  for  use  or  for 
printers'  copy?  If  the  individual  values  of  an  out-factor  were  to 
be  used  many  times  it  might  well  repay  the  work  of  preparing  the 
cards  provided  such  a  machine  were  available. 

The  reception  of  the  paper  has,  on  the  whole,  been  very  grati- 
fying. The  foregoing  somewhat  detailed  observations  on  the  dis- 
cussion are  intended  to  bring  out  more  clearly  the  merits  of  the 
methods  and  are  made  with  a  full  appreciation  of  the  time  and 
care  taken  by  the  gentlemen  who  have  been  good  enough  to  prepare 
criticisms.  The  reception  is  all  the  more  gratifying  in  that  the 
methods  outlined  in  the  paper  were  devised  and  used  by  the  author 
some  eight  or  nine  years  ago  when  almost  at  the  beginning  of  his 
actuarial  studies.  If  the  new  mortality  tables  should  result  in 
new  mortality  standards  and  if  as  a  result  of  the  paper  extensive 
tables  of  reserves,  mean  and  terminal,  all  plans,  including  pure 
endowments  or  satisfactory  substitutes  as  above  suggested,  also  the 
various  subsidiary  functions,  are  made  available  and  at  a  moderate 
cost,  so  that  one  may  have  under  one's  hand  at  all  times  practically 
all  functions  necessary  for  ordinary  purposes,  facilitating  many 
calculations,  the  reward,  for  the  not  inconsiderable  trouble  in  pre- 
paring the  paper,  will  be  ample. 
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VOL.  XVIII,  PAGE  40. 

MR.  J.  D.   CRAIG: 

Mr.  Papps  concludes  his  paper  with  the  hope  "  that  at  some  later 
date  when  a  mortality  investigation  of  the  complete  experience  of 
the  Mutual  Benefit  has  been  made,  it  will  be  possible  to  throw  some 
further  light  on  the  mortality  as  it  is  influenced  by  the  effect  of 
selection/^  and  apparently  the  question  of  selection  is  one  of  great 
interest  in  connection  with  his  paper,  as  well  as  in  connection  with 
all  similar  studies  now  being  made.  The  effect  of  selection  was 
evidently  very  prominent  in  the  mind  of  j\Ir.  Papps,  as  his  first 
table  was  given  by  quinquennial  years  of  duration  up  to  55  years 
and  produced  the  comment  "  that  in  many  cases  the  effect  of  selec- 
tion appears  to  be  felt  for  a  considerable  number  of  years."  It  is 
then  pointed  out  that  for  the  attained  age  group  46  to  50,  there 
was  a  steady  increase  in  the  value  of  qx  as  the  duration  increased. 
As  the  mortality  rates  were  for  attained  ages,  it  was  stated  "  that 
any  increase  caused  other  than  by  accident  is  necessarily  due  to  the 
effect  of  selection." 

After  pointing  out  these  increases  in  Tables  I  and  II,  it  is  very 
interesting  to  note  Mr.  Papps'  conclusion  that  a  final  table  might 
be  prepared,  ignoring  the  effect  of  selection  after  the  first  10  years, 
and  to  observe  that  the  table  so  prepared  and  used  as  a  standard 
under  Tables  V  and  VI  on  page  48  showed  the  effect  of  selection 
was  not  appreciable  after  the  first  year.  It  is  also  interesting  to 
note  the  author's  comment  in  this  connection  wherein  he  refers  to 
the  short  period  of  selection  found  in  compiling  the  Medico-Actua- 
rial Table. 

We  believe  the  question  of  selection  received  careful  consideration 
in  making  up  the  Medico-Actuarial  Table  and  it  will  require  care- 
ful study  in  compiling  the  new  table  now  under  way.  Certain 
tables,  such  as  Nos.  I  and  II  given  by  Mr.  Papps,  appear  to  .show 
the  effect  of  selection  as  continuing  for  a  considerable  time,  while 
others,  such  as  Tables  V  and  VI,  appear  to  show  the  effect  of  selec- 
tion wearing  off  very  quickly.  To  what  extent  these  results  may  be 
traced  to  the  effects  of  spurious  selection  we  do  not  know,  as  Mr. 
Papps  has  not  given  us  any  detailed  data  for  different  periods.  He 
tells  us  that  from  the  policy  sheets  they  were  able  to  ascertain  for 
each  year  of  issue  the  "  exposed  "  and  "  died  "  for  each  policy  year, 
and  a  table  showing  a  comparison  of  the  expected  and  actual  deaths 
for  each  year's  issue  might  throw  light  on  the  question. 
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The  paper  presented  by  Mr.  Angell  on  the  mortality  experience 
of  the  Massachusetts  Mutual  shows  a  very  marked  improvement  in 
mortalit}'  for  the  policies  issued  in  successive  periods.  Thus,  during 
the  first  year,  the  ratio  of  actual  deaths  to  those  expected  under 
the  Medico-Actuarial  Table  was  as  follows : 

Eatio  of  Actual  to   Expected  Deaths   by   Medico-Actuarial   Select 
Table  during  the  First  Policy  Year. 

Policies  Issued  Dur-  Ratio. 

Ing  the  Years.  Per  Cent. 

1851-1870  144 

1871-1890  120 

1891-1900  87 

1901-1910  72 

The  same  general  improvement  is  shown  for  policy  years  other 
than  the  first  and  for  practically  all  age  groups,  and  a  similar  gen- 
eral improvement  in  the  selection  of  Mutual  Benefit  policyholders 
might  well  be  responsible  for  some  of  the  interesting  results  given 
by  Mr.  Papps.  Thus,  under  Tables  I  and  II  the  proportion  of 
older  business  giving  exposures  for  longer  durations  must  neces- 
sarily increase,  and  if  this  business  showed  a  higher  mortality  than 
the  newer  business,  it  follows  that  the  expression  E'/E  as  developed 
by  Mr.  Elderton  in  his  paper,  J.  I.  A.,  No.  XL,_  "  On  a  Form  of 
Spurious  Selection  which  may  Arrive  when  Mortality  Tables  are 
Amalgamated"  and  which  equals  the  exposures  on  a  mortality 
table  showing  higher  mortality  divided  by  the  exposures  on  a  mor- 
tality table  showing  lower  mortality,  would  increase  with  duration 
and  have  the  effect  of  causing  the  gain  from  selection  to  appear  to 
last  longer  than  it  really  does. 

We  think  this  is  undoubtedly  the  truer  explanation  and  are  in- 
clined to  question  the  thought  that  the  effect  of  selection  is  not 
appreciable  after  the  first  year.  In  fact,  if  Tables  V  or  VI  Were 
subdivided  into  the  years  1  to  5  and  6  to  10,  the  same  as  in  Tables 
I  and  II,  an  increase  would  be  shown  for  the  second  period.  Thus, 
from  Table  V  we  have : 

Comparison  of  Actual  Deaths   and  Expected  Deaths   According  to 

Mutual  Benefit  Experience  Excluding  First  10  Years  and 

Attained  Ages  35  and  Under, 


Years  of  Duration. 

Expected  Deaths. 

Actual  Deaths. 

Percentage. 

1-  5 
6-10 

655 
1541 

598 
1425 

91 
92 

From  Table  VI  we  have; 
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Comparison  op  Actual  Amounts  and  Expected  Deaths  Accobding  to 

Mutual  Benefit  Experience  Excluding  First  10  Years  and 

Attained  Ages  35  and  Under. 


Years  of  Duration. 

Expected  Deaths. 

Actual  Deaths. 

Percentage. 

1-  5 
6-10 

$1,989,800 
4,372,500 

$1,687,300 
3,991,100 

85 
91 

Combined  in  this  way  a  reasonable  increase  is  evident  on  the 
amount  of  insurance  after  five  years. 

This  question  of  selection  is  so  important  that  we  have  given  con- 
siderable time  to  it,  but  it  should  not  be  overlooked  that  the  final 
rates  of  mortality  as  given  by  Mr.  Papps  under  Table  VIII  are 
extremely  interesting.  The  mortality  at  the  younger  ages,  par- 
ticularly at  ages  35  and  40,  even  on  amounts,  is  lower  than  the 
Medico-Actuarial  Ultimate  Table,  despite  the  fact  that  the  first  ten 
years'  experience  has  been  excluded,  whereas  with  the  Medico- 
Actuarial  Table  only  the  first  five  years  were  excluded.  In  fact, 
the  graduated  figures  seem  low  compared  with  the  unadjusted  mor- 
tality under  Tables  I  and  II.  Thus,  in  Table  I  the  unadjusted 
rate'for  ages  26  to  30  is  .005982;  for  ages  31  to  35,  .004615;  for 
ages  36  to  40,  .004290,  while  the  graduated  rate  for  age  35  is  but 
.003454.  These  unadjusted  rates  were  for  the  period  11  to  15 
years,  which  is  the  only  rate  over  10  years  for  ages  26  to  35.  The 
corresponding  figures  for  amounts,  when  taken  from  Table  II,  are 
.007431  for  ages  26  to  30;  .004119  for  ages  31  to  35;  .004355  for 
ages  36  to  40,  while  the  graduated  qx  for  age  35  is  .003726. 

Another  interesting  feature  is  that  both  the  tables  for  policies 
and  for  amounts  approach  closer  to  the  0"^^"^  Table  than  to  the 
American  at  the  older  ages,  and  in  this  connection  it  is  instructive 
to  note  how  the  mortality  profits  compare  with  the  American  Table 
when  the  mortality  follows  that  of  the  Mutual  Benefit  experience. 
For  this  purpose  we  have  computed  the  mortality  profits  on  a  whole 
life  policy  issued  at  age  35,  with  the  premium  and  reserves  based 
on  the  American  Experience  Table  assuming  the  mortality  gain 
equaled  the  difference  between  the  American  and  Mutual  Benefit 
qx,  taking  the  latter  from  tlie  table  based  on  amounts.  The  profits 
are  as  follows : 
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Table  showing  the  Annual  Mortality  Profits  by  Quinquennial  Ages 

ON  A  Whole  Life  Policy  issued  at  Age  30,  when  Eeseeves  are 

Computed  on  the  American  Experience  Table  with  34% 

Interest  and  the  Mortality  follows  the  Experience 

OF  the  Mutual  Benefit  by  Amounts. 

Age.  Mortality  Profits. 

35  $5.16 

40  4.16 

45  2.91 

50  1.76 

55  88 

60  31 

65  17 

70  58 

75  81 

80  1.45 

85  4.62 

90  13.87 

It  will  be  observed  that  the  profit  practically  vanishes  at  age  65, 
but  that  at  age  75  it  is  practically  as  much  as  at  age  55,  while  at 
age  85  it  is  more  than  at  age  40,  and  age  90  yields  the  greatest 
profit,  even  though  the  amount  at  risk  is  less  than  $100.  The  gen- 
eral rule  for  computing  dividends  is  usually  predicated  upon  no 
mortality  gains  at  the  older  ages,  so  that  it  is  worthy  of  observation 
that  the  greatest  mortality  gain  occurs  at  age  90  for  the  policy 
under  consideration. 

The  experience  of  the  Massachusetts  Mutual  indicates  that  for 
each  of  the  quinquennial  ages  from  65  to  80,  the  qx  is  in  excess  of  the 
American  Table,  but  the  qx  derived  from  the  Mutual  Benefit's  ex- 
perience is  lower  than  the  American.  The  accumulated  difference 
at  age  70  on  page  47  is  minus  $24,600  and  at  age  96  minus  $24,300, 
or  a  net  advance  between  ages  70  and  96  of  $300,  so  that  these 
lower  rates  are  not  due  to  graduation. 

Apparently  the  mortality  curve  of  the  Mutual  Benefit  has  cer- 
tain characteristics  of  its  own.  It  is  lower  than  the  ]\Iedico- Actua- 
rial at  ages  35  and  40,  then  higher  up  to  age  65,  after  which  it  fol- 
lows that  table  closely.  It  is  generally  lower  than  the  American 
Table,  although  approaching  very  closely  at  age  60.  Compared 
with  the  experience  of  the  Massachusetts  Mutual,  it  is  lower  up  to 
age  50,  then  higher  at  age  60,  after  which  it  falls  considerably 
below  and  while  the  reduction  at  the  older  ages  is  in  conformity 
with  its  general  experience,  the  graduated  qx  probably  slightly  un- 
derstated the  mortalit}'  at  the  younger  ages. 

We  are  fortunate  in  having  Mr.  Papps  present  this  paper  at  the 
same  time  that  Mr.  AngelFs  paper  was  presented,  as  a  discussion 
of  both  will  be  of  value  in  preparing  ourselves  for  the  study  of  the 
new  mortality  table  now  under  way. 
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MR.  EGBERT  HENDERSON"  I 

This  paper  forms  a  very  valuable  contribution  to  our  records  on 
the  subject  of  mortality  and  some  of  the  results  secured  are  very 
interesting.  There  are  one  or  two  points  in  connection  with  these 
results  which  perhaps  should  be  examined  a  little  more  closely. 

With  reference  to  Tables  I  and  II,  which  exhibit  the  unadjusted 
mortality  in  quinquennial  groups  of  attained  ages  and  durations, 
the  author  states  that,  on  account  of  the  arrangement,  any  increase 
in  the  value  of  Qx  as  the  duration  increases  must  be  due  to  either 
accident  or  the  effect  of  selection.  In  making  this  statement  he 
treats  as  negligible  the  variation  in  the  average  attained  age  within 
the  quinquennial  group  due  to  the  increasing  duration.  The  grad- 
uated rates  of  mortality  in  Table  8  indicate  an  increase  of  50  per 
cent,  in  the  rate  of  mortality  between  ages  45  and  50.  There  is 
accordingly  room  for  a  considerable  variation  and  in  policy  years 
1  to  5  inclusive  it  is  to  be  expected  that  the  average  age  in  the 
group  of  attained  ages  46  to  50  inclusive  would  be  nearer  46  than 
50,  because  the  most  probable  age  at  entry  is  considerably  younger 
than  45.  On  the  other  hand,  in  the  policy  years  26  to  30  inclusive, 
where  the  age  at  entry  is  necessarily  in  the  neighborhood  of  20,  the 
average  attained  age  would  be  much  nearer  to  50.  It  would  seem 
that  this  cause  might  account  for  some  of  the  apparent  deteriora- 
tion. 

Probably,  however,  the  most  interesting  result  of  this  investi- 
gation is  the  relatively  high  mortality  rate  of  the  second  policy 
year,  especially  when  the  experience  by  amounts  is  considered.  It 
would  be  interesting  to  determine  how  far  this  feature  is  corre- 
lated with  the  other  fact  that  the  actual  deaths  shown  in  Table  III 
for  ages  35  to  41  inclusive  are  nearly  12  per  cent,  in  excess  of  the 
expected  according  to  the  graduated  table  and  that  the  actual  losses 
for  the  same  ages  are  approximately  11  per  cent,  in  excess  of  the 
expected.  This  correlation  is  suggested,  because  a  very  large  per- 
centage of  the  second  year's  experience  would  be  derived  from  this 
attained  age  group. 

mr.  percy  c.  h.  papps : 

(author's  review  of  discussion.) 

Mr.  Craig  has  referred  to  the  fact  that  if  Tables  V  and  VI  were 
subdivided  into  the  years  one  to  five,  and  six  to  ten,  an  increase 
would  be  shown  for  the  second  period,  as  we  would  expect  the 
effect  of  selection  to  be  much  more  marked  during  the  first  five 
years  than  thereafter.  It  is  true  that  the  percentage  from  the  sixth 
to  the  tenth  year  is  greater  than  during  the  first  to  the  fifth,  but 
only  1  per  cent.;  namel}^,  the  difference  between  91  per  cent,  and 
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92  per  cent,  when  measured  by  policies,  and  6  per  cent,  if  measured 
by  amounts.  Reference  to  a  select  table  where  the  period  of  selec- 
tion is  five  years  or  over  would  lead  us  to  expect  a  much  greater 
difference  than  Mr.  Craig's  figures  show. 

Both  Mr.  Craig  and  Mr.  Henderson  have  referred  to  the  fact  that 
the  graduated  rates  of  mortality  for  ages  35  and  40  are  low  as  com- 
pared with  the  unadjusted  data.  This  is  undoubtedly  true,  par- 
ticularly in  regard  to  policies.  It  was  recognized  that  the  curve 
did  not  fit  the  young  ages,  and  since  the  first  ten  years'  experience 
was  excluded,  the  data  for  the  young  ages  were  somewhat  limited 
in  extent.  It  would  probably  have  been  better  had  the  data  below 
age  45  been  entirely  eliminated  from  the  paper. 

Mr.  Craig  has  also  referred  to  the  fact  that  the  largest  mor- 
tality saving  as  compared  with  the  American  Experience  table  is  at 
age  90.  This  is  undoubtedly  due  to  the  fact  that  the  American 
table  fixes  age  96  as  the  limit  of  life,  while  in  more  modern  tables, 
as  in  the  table  based  on  the  experience  of  the  Mutual  Benefit,  the 
limiting  age  is  considerably  higher. 
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MORTALITY   EXPERIENCE   OF   THE   MASSACHUSETTS   MUTUAL   LIFE 
INSURANCE  COMPANY — CHARLES  H.  ANGELL. 

VOL.  XVIII,   PAGE   51. 

MR.   J.   BURNETT   GIBB : 

Mr.  Angell's  paper  is  a  valuable  addition  to  the  data  already 
available,  showing  the  mortality  experience  of  individual  companies. 

As  pointed  out  by  Mr.  Angell,  one  of  the  noteworthy  features 
of  this  experience  is  the  indication  of  the  greater  and  more  lasting 
benefit  from  selection  which  may  in  general  be  expected  in  the  more 
recent  issues  as  compared  with  the  issues  of  ten  or  more  years  ago, 
and  this  indication  is  verified  by  the  experience  of  the  Mutual  Life 
presented  by  Mr.  Hutcheson.  It  is  also  noteworthy  that  the  recent 
experience  of  both  companies  (The  Massachusetts  Mutual  and  the 
Mutual  Life)  shows  a  greater  difference  between  the  mortality  rates 
for  the  first  policy-year  and  those  for  the  years  immediately  fol- 
lowing than  the  M.A.  Table;  and  recently  compiled  figures  of  the 
Penn  Mutual  exhibit  the  same  tendency.  Apparently  the  graph 
of  present  select  mortality  rates  starts  at  a  considerably  lower  point 
than  the  M.A.,  goes  up  more  rapidly  until  the  second  or  third 
year  and  then  runs  off  more  slowly  toward  the  ultimate  curve. 
Another  feature  of  the  experience  of  these  two  companies  which  is 
confirmed  by  that  of  the  Penn  Mutual  is  the  great  improvement 
in  the  mortality  among  young  entrants. 

The  features  we  have  noted  above  indicate  a  considerably  stricter 
standard  of  selection.  The  discontinuance  of  the  issue  of  deferred 
dividend  policies,  together  with  the  elaborate  tabulations  which 
are  now  published  showing  the  net  cost  under  annual  divi- 
dend contracts,  has  undoubtedly  tended  towards  a  stiffening  in  the 
requirements  for  acceptance  of  risks  on  standard  forms.  It  would 
seem  unfortunate  if  this  tendency  should  be  carried  to  an  extreme. 

Mr.  Angell's  analysis  of  mortality  according  to  the  four  classes 
of  insurance  seems  to  have  produced  results  approximately  as 
might  have  been  expected,  assuming  that  the  usual  condition  of 
heavier  rates  of  cessation  in  the  lower  premium  classes  has  been 
experienced  by  the  Massachusetts  Mutual.  As  pointed  out  in  the 
discussion  of  previous  papers,  the  apparently  light  mortality  in  the 
early  policy-years  among  term  policies  may  be  largely  accounted 
for  by  the  heavier  rates  of  cessation  and  the  consequent  weighting 
of  the  figures  for  the  policy-years  immediately  following  issue. 

It  is  interesting  to  note,  however,  that  in  comparing  the  expe- 
rience on  the  issues  of  1895  to  1904  with  that  on  the  issues  of  1905 
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to  1914j  the  term  business  seems  to  show* a  more  marked  improve- 
ment than  other  classes,  and  it  would  be  interesting  to  receive  an 
explanation  as  to  what  changes  the  Massachusetts  Mutual  may 
have  made  in  handling  this  class  of  business.  It  may  be  remarked 
that  a  number  of  companies  have,  within  the  last  ten  years  or  so, 
abandoned  the  issue  of  renewable  convertible  term  policies  and  sub- 
stituted therefor  non-renewable  term  policies  with  restricted  period.s 
of  conversion,  and  this  practice  will  in  such  companies  tend  to  re- 
move excessive  mortality  under  term  policies  for  periods  after 
renewal.  The  possible  resultant  mortality  under  other  classes  of 
policies  after  conversion  will  be  an  interesting  subject  for  future 
investigation. 

Mr.  Angell's  tabulation  of  experience  under  policies  issued  on 
female  lives  will  be  particularly  helpful  in  view  of  the  change  in 
social  conditions  of  women  brought  about  by  the  war  and  the  larger 
amount  of  insurance  which  is  likely  from  now  on  to  be  written  on 
their  lives.  In  this  connection  it  may  also  be  remarked  that  the 
question  of  granting  total  and  permanent  disability  benefits  to 
women  will,  no  doubt,  come  up  for  further  consideration. 

MR.  PERCY  H,  EVANS: 

In  the  absence  of  systems  of  scientific  standard  ratings  the  pub- 
lication of  a  company  experience  must  reflect  a  composition  of 
variable  personal  preferences  and  office  traditions  which  may  be  out 
of  date.  In  addition  to  these  internal  forces  and  operating  upon 
them  occur  from  time  to  time  external  influences,  such  as  the  legis- 
lative changes  of  1907  and  later,  the  result  of  the  M.A.  Investiga- 
tion. The  difficulties  in  the  way  of  profitable  analysis  and  sum- 
mation are  evident.  The  chances  of  detecting  unknown  funda- 
mental characteristics  in  the  great  mass  of  company  experience  will 
depend  upon  co-operation  in  method,  the  pains  taken  to  cast  expe- 
rience in  graduated  attained  age  form,  and  the  possession  of  an 
ideal  standard  such  as  the  forthcoming  new  tables  may  be  found 
to  be.  While  company  investigations  are  primarily  made  for  private 
purposes  their  general  value  will  be  enhanced  and  cumulative  if 
in  addition  to  standard  age  and  duration  groups  they  can  be 
adapted  to  standard  issue  groups.  The  very  extensive  use  of  the 
M.A.  Table,  including  purposes  not  originally  contemplated,  is 
significant.  The  data  upon  which  it  was  based  were  divided  into 
three  eight-year  groups.  The  changes  in  agents'  compensation 
and  other  details  of  practice  and  experience  brought  about  by  the 
legislation  of  1907  and  the  influence  on  risk  selection  of  the  M.A. 
Investigation  of  1915  both  suggest  advantageous  divisions  of  ma- 
terial. 

The  contribution  of  Mr.  Charles  H.  Angell,  covering  the  expe- 
rience of  the  Massachusetts  Mutual  1851-1910  by  twenty-year 
issue  groups,  and  1895-1914  by  ten-year  groups,  together  with  the 
25 
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outline  of  an  experience  curve,  is  a  valuable  addition  to  our  knowl- 
edge of  American  mortality  rates.  It  reflects  credit  on  the  splendid 
work  of  the  M.A.  Committee  no  less  than  upon  the  compiler.  Al- 
though the  Massachusetts  Mutual  graph  cuts  the  M.A.  curve 
twice  between  25  and  60  it  lends  weight  to  the  highly  interesting 
group  of  experience  curves  of  recent  construction  that  may  be  said 
to  form  a  bodyguard  about  the  M.A.  standard  and  give  us  a  fore- 
cast of  the  slope  to  be  expected  in  the  new  table  and  a  check  on  its 
value  as  an  index  of  the  future. 

The  material  presented  by  Mr.  Angell  for  the  1895-1904  and 
1905-1914  groups  does  not  appear  to  support  the  conclusion  of  the 
M.A.  Committee  that  the  improvement  in  mortality  in  recent  years 
has  been  chiefly  at  the  younger  ages  of  entry.  This  experience 
shows  that  for  entry  ages  30  and  over  there  was  an  improvement 
from  97  to  78.4  by  policies  and  104,5  to  85.8  by  amounts.  For 
ages  under  30  the  improvement  is  86  to  71  by  policies  and  96  to  62 
by  amounts. 

Eeference  is  made  on  page  54  to  the  small  benefit  from  selection 
after  the  first  year  and  under  age  50  developed  by  the  M.A.  Inves- 
tigation. The  approximate  percentages  shown  in  the  following 
arrangement  of  Mr.  Angell's  material  show  in  the  later  issues  sub- 
stantial margins  in  addition  to  those  involved  in  the  select  part  of 
the  M.A.  Table.  I  have  taken  the  liberty  of  adding  as  of  some 
interest  the  results  of  a  count  of  the  January  and  July  cases  fur- 
nished by  the  Northwestern  to  the  Committee  which  covered  36,300 
entrants,  or  7.25  per  cent,  of  the  whole. 


Years. 

1895-1904. 

1905- 

1914. 

1895- 

1914. 

N.  W.  (M. 
A.  Cards) 
1885-1908. 

Policies. 

Amounts. 

PoUcies. 

Amounts. 

Policles. 

Amounts. 

Policies. 

First  five 

After  fifth 

93.4 
94.5 

103.1 
103.8 

72.1 
86.0 

76.1 

98.0 

81.9 
93.5 

88.1 
103.0 

75 
85 

Total 

94% 

103% 

76% 

81% 

88% 

96% 

81% 

Further  details  of  the  Northwestern's  actual  to  expected  (pol- 
icies) by  the  M.A.  Table,  cast  in  the  convenient  form  adopted  by 
Mr,  Angell  on  page  57,  may  be  of  interest.  The  total  exposure  was 
257,981  years  as  against  1,172,000  years  under  Mr.  Angell's  data. 


Issued  'SS-'OS. 

15-29. 

30-39. 

40-49. 

50-59. 

60+. 

Total. 

Mass.  Mutual 
Totals  •95-'14. 

let  year  

84% 

81 

85 

77 

99 

63% 

72 

78 

84 

95 

88% 
76 
81 
105 

87 

101% 

64 

81 

92 

111 

35% 

74 

73 

45 

43 

80% 

74 

81 

88 

94 

78% 

83 

93 

94 

94 

2-  5 

6-10 

11-15             

16-24 

Totals 

83 

77 

85 

81 

62 

81 

88 

Mass.  Mutual  totals.. 

81 

89 

92 

96 

90 
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The  mortality  of  the  Massachusetts  Mutual  on  the  issues  1895- 
1914  is  88  per  cent,  of  the  M.A.  when  taken  by  policies;  an  ap- 
proximation of  the  simple  death  rate.  Compared  with  the  ratio  by 
amounts  (96  per  cent.),  this  shows  a  difference  which,  a  number 
of  things  considered,  seems  unusually  high.  A  comparison  of  lives 
with  amounts  would  very  probably  have  shown  an  even  greater 
difference.  An  influence  tending  to  bring  to  a  common  point  the 
experience  by  policies  and  amounts  is  found  in  the  practice  of 
issuing  large  amounts  under  multiple  contracts.  As  amounts 
greatly  in  excess  of  the  average  are  not  sought  by,  or  issued  to, 
females  the  tabulation  on  page  62  suggests  that  it  does  not  require 
very  many  substandard  limit  risks  to  cause  an  excessive  ratio  by 
amounts.  Thus  the  deduction  of  only  20  limit  policies  from  the 
actual  losses  (Table  VI)  alters  the  ratios  in  question  from  88  and 
96  to  87.76  and  91.69.  The  experience  of  my  own  company  has  led 
it  to  adopt  the  working  rule  that  application  for  a  limit  or  large 
policy  is  an  adverse  element  to  be  given  weight  in  considering  other 
impairments.  In  effect  we  add  a  tenth  factor  to  the  nine  men- 
tioned by  Mr.  Hunter  and  Dr.  Eogers.  I  regret  my  present  in- 
ability to  offer  up-to-date  experience  on  the  result  of  this  rule. 

Mr.  Angell  refers  to  the  high  rate  of  actual  to  expected  in  the 
group  40-49,  issued  1905-1914  (Table  VI)  with  the  explanation 
that  overweights  were  somewhat  leniently  dealt  with.  A  similar 
excess  occurs  in  the  accompanying  Northwestern  1885-1908  ex- 
perience, but  that  company  has  ruled  very  strictly  on  overweights 
since  1885.  A  rather  more  interesting  feature  of  the  Massachusetts 
Mutual  experience  is  the  excess  in  the  ratio  at  entry  group  30-39 
arising  chiefly  from  the  limited  payment  life  issues  of  1895-1904. 
The  occurrence  of  a  similar  peculiarity  in  entry  groups  30-39 
given  in  other  recently  published  experience  suggests  the  existence 
of  a  blind  spot  in  selection  in  the  early  part  of  the  fourth  decade  in 
consequence  of  which  we  may,  without  efficient  inspection  service, 
take  too  many  or  too  large  risks  at  those  vigorous  ages  where  bad 
habits  of  living  have  not  yet  made  their  mark  on  the  risk.  As  a 
further  test  of  this  point  I  have  made  a  count  of  the  Northwestern's 
issues  of  1885-1895,  exposed  to  1915.  The  amount  exposed  was 
$5,476,572,100,  with  the  following  results  by  the  M.A.  select  table: 
Entry  ages  15-29,  97.9  per  cent.;  30-39,' 101  per  cent.;  40-49, 
94.3  per  cent.;  50-59,  90.4  per  cent;  60  and  over,  88.7  per  cent.; 
total,  95.8. 

MR.   CHARLES  H.   ANGELL: 
(author's  review  of  DISCUSSION.) 

I  regret  that  I  could  not  be  present  to  hear  the  discussion  of  my 
paper  on  the  "Mortality  Experience  of  the  Massachusetts  Mutual 
Life  Insurance  Company,"  presented  at  the  May  meeting  of  the 
Society,  but  I  have  read  with  much  interest  the  discussions  of  Mr. 
Evans  and  Mr.  Gibb. 
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Mr.  Evans  states  that  the  material  presented  in  Table  VI  on 
page  57  does  not  appear  to  support  the  conclusion  of  the  M.A. 
Committee  that  the  improvement  in  mortality  in  recent  years  has 
been  chiefly  at  the  youngest  ages  at  entry.  While  it  is  true  that 
improvement  at  ages  30  and  over  is  slightly  more  marked  than  for 
ages  under  30  when  the  experience  is  taken  by  policies,  yet  the 
improvement  is  decidedly  greater  at  the  younger  age  groups  when 
the  experience  is  taken  by  amounts  insured,  where  the  eflPect  of 
selection  should  be  more  evident.  Mr.  Evans  calls  attention  to  the 
fact  that  the  mortality  of  the  Massachusetts  Mutual  on  the  issues 
1895-1914  is  88  per  cent,  of  the  M.A.  when  taken  by  policies  and 
96  per  cent,  when  taken  by  amounts  insured,  and  states  that  the 
difference  seems  unusually  large.  If  the  ratios  had  been  calcu- 
lated to  three  decimal  places,  the  difference  would  show  as  7.6  per 
cent,  instead  of  8  per  cent.  This  difference  is  only  a  little  higher 
than  shown  on  pages  15  and  323  of  Volume  XV  of  the  Trans- 
actions. Mr.  Evans  also  calls  attention  to  the  high  mortality  ratio 
at  age  group  30-39  which,  on  the  basis  of  amounts  insured  for 
issues  1895-1914,  is  101  per  cent.  This  high  ratio  is  due  to  the 
issues  of  1895-1904,  for  the  ratio  for  issues  1905-1914  is  only  80 
per  cent.  Mr.  Evans's  own  figures,  based  on  the  experience  of  the 
Northwestern,  also  show  a  decided  improvement  in  mortality  for 
recent  issues  in  the  same  age  group.  We  may  assume  therefore 
that  whatever  element  of  adverse  selection  has  existed  in  this  age 
group  prior  to  say  1905  has  been  overcome  in  recent  years. 

Mr.  Gibb  has  called  special  attention  to  the  improvement  in 
mortality  under  term  policies.  All  term  policies  issued  by  the 
Massachusetts  Mutual  prior  to  November,  1906,  were  twenty-year 
term  policies.  In  November,  1906,  the  company  began  to  issue  a 
five-year  term  policy,  and  in  October,  1907,  a  ten-year  term  policy. 
Since  the  introduction  of  the  shorter  term  policies  relatively  few 
twenty-year  term  policies  have  been  issued.  Therefore  the  mor- 
tality experience  for  issues  of  1895-1904  was  entirely  under  twenty- 
year  term  policies,  and  the  experience  for  issues  of  1905-1914  has 
been  to  a  very  large  extent  in  connection  with  five-  and  ten-year 
term  policies.  Furthermore,  about  ten  years  ago  the  company 
radically  reduced  its  commissions  on  term  policies,  and  reduced 
its  limits  on  this  class  of  business.  The  group  showing  the  business 
prior  to  1905  and  the  group  showing  the  business  beginning  with 
1905  are  therefore  lacking  in  homogeneity  to  the  extent  above  in- 
dicated. 
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ON    MODES    OF    SETTLEMENT    UNDER    POLICY    PROVISIONS 

OLIVER  W.  PERRIN. 

VOL.   XVIII,   PAGE   63. 

MR.  E.  E.  RHODES: 

The  subject  matter  of  Mr.  Perrin's  paper  is  so  new  that  no  one 
is  in  a  position  to  speak  authoritatively  concerning  it.  I  am  in- 
clined, however,  to  take  issue  with  his  statement  that  there  are  two 
distinct  lines  of  development,  the  contract  method  and  the  trust 
method,  in  the  handling  of  the  various  modes  of  settlement  at  ma- 
turity. 

I  am  unable  to  see  wherein  Mr.  Perrin  finds  sufiicient  ground 
for  the  opinion  that  some  companies  follow  a  "  trust "  method,  if 
he  means  that  the  proceeds  become  a  trust,  of  which  the  company 
is  the  trustee  and  the  beneficiary  the  cestui  que  trust.  Certainly 
something  more  than  the  name  is  needed.  There  are  certain  ear- 
marks which  are  necessary  to  distinguish  a  trust.  There  must  be 
the  specific  holding  of  securities  for  specific  beneficiaries,  the  ac- 
counting to  such  beneficiaries  for  the  entire  income  earned  from 
such  securities,  less  legal  charges,  and  the  payment  of  the  increased 
value  which  the  specific  security  may  have  attained,  or  the  les- 
sened value  which  a  falling  market  may  occasion.  The  provisions 
to  which  Mr.  Perrin  refers  are  usually  so  framed  that  courts  hav- 
ing equitable  jurisdiction,  charged  with  the  enforcement  of  trusts, 
would  probably  not  take  cognizance  thereof. 

In  Connecticut,  Chapter  72,  laws  of  1913,  provides  that: 

"  Any  life  insurance  company  chartered  by  and  doing  business  in 
this  state  shall  have  power  to  hold  the  proceeds  of  any  life  insur- 
ance policy  issued  by  it,  in  trust,  upon  such  terms,  and  subject  to 
such  limitations  as  to  revocation  by  the  policyholder  and  control 
by  the  beneficiaries  thereunder,  as  shall  have  been  agreed  to  in 
writing  by  such  company  and  the  policyholder." 

Two  questions  arise  in  connection  therewith.  One  is  whether 
the  Connecticut  law  would  govern  if  the  policy  had  been  issued  and 
delivered  in  another  state,  and  the  other  is  as  to  the  effect  of  the 
statute  quoted  upon  other  provisions  of  the  Connecticut  law  re- 
garding trustees  and  trust  funds.  The  contracts  of  one  Connecticut 
company  provide  that  the  proceeds  may  be  placed  in  trust  with 
the  company  to  pay  an  annual  income  limited  to  a  period  of  years, 
or  an  annual  life  income,  or  to  pay  interest  during  the  continuance 
of  the  trust.  If  the  insured  desires  to  place  the  proceeds  beyond 
the  reach  of  the  creditors  of  the  beneficiary,  another  Connecticut 
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company  will  insert  in  the  policy  a  provision  that  the  proceeds 
shall  be  treated  as  a  trust  fund  to  be  mingled  with  the  company's 
general  funds  and  to  be  governed  by  the  laws  of  the  state  of  Con- 
necticut. In  the  first  place,  the  fund  is  not  treated  as  a  trust  when 
it  is  so  mingled,  and  in  the  second  place,  within  certain  limitations 
trust  funds  are  subject  under  the  laws  of  Connecticut  to  claims  of 
creditors. 

Mr.  Perrin  appears  to  think  that  under  what  he  calls  the  trust 
method  there  is  a  greater  certainty  that  restraint  upon  attachment 
will  be  effective  wherever  such  restraints  are  consistent  with  state 
laws.  The  New  York  law  (Section  15  of  the  New  York  Personal 
Property  Law)  provides: 

"  When  the  proceeds  of  a  life  insurance  policy  becoming  a  claim 
by  death  of  the  insured,  are  left  with  the  insurance  company  under 
a  trust  or  other  agreement  the  benefits  accruing  thereunder  after 
the  death  of  the  insured  shall  not  be  transferable,  nor  subject  to 
commutation  or  incumbrance,  nor  to  legal  process  except  in  an 
action  to  recover  for  necessaries,  if  the  parties  to  the  trust  or  other 
agreement  so  agree." 

It  seems  clear  that  under  this  law  there  is,  under  the  contract 
method  and  the  "trust"  method,  the  same  degree  of  protection  to 
a  beneficiary  against  the  claims  of  creditors.  It  is  very  doubtful 
whether  outside  of  New  York,  California  (under  Sec.  3767,  Civil 
Code,  as  amended  in  1917),  and  possibly  Minnesota,  the  doctrine 
of  spendthrift  trusts  would  be  extended  by  the  courts  so  as  to  em- 
brace a  fund  which  was  not  in  all  its  legal  essentials  a  trust. 
Spendthrift  trusts  have  been  upheld,  but  whether  a  provision  in  a 
contract  of  life  insurance  which  sought  to  accomplish  the  same  pur- 
pose as  a  spendthrift  trust  would  be  upheld  by  the  courts,  is  a 
question  which  cannot  be  answered  at  this  time.  Mr.  Perrin  has 
very  clearly  pointed  out  the  difference  between  the  American  and 
the  English  rule  with  regard  to  the  disposition  of  trusts,  but  in 
considering  the  application  of  the  American  rule  to  the  matter 
under  discussion  we  come  back  to  the  fundamental  question  with 
which  we  started,  and  to  which  we  have  as  yet  no  affirmative  answer, 
viz.,  are  we  dealing  with  a  trust? 

The  business  of  a  life  insurance  company  is  to  make  contracts  of 
life  insurance.  Such  contracts  need  not  necessarily  provide  for 
the  immediate  settlement  of  the  proceeds  in  one  sum.  The  business 
of  making  and  executing  trusts  is  as  foreign  to  the  business  of  life 
insurance  as  is  the  business  of  banking,  and  a  life  insurance  com- 
pany should,  in  my  opinion,  confine  its  activities  to  those  powers 
which  are  granted  l)y  its  charter  or  by  the  general  laws  of  the  state 
of  its  domicile  which  are  applicable  thereto.  If  we  are  without 
power  to  do  a  trust  business,  we  should  not  attempt  it,  nor  should 
we  represent  ourselves  as  so  doing  when,  as  a  matter  of  fact,  such 
is  not  the  case. 
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It  is  clearly  evident  that  Mr,  Perrin's  paper  is  the  outcome  of 
considerable  study,  and  it  should  be  welcomed  by  all  members  of 

the  Society. 

ME.   EDWAED  B.   FACKLEE: 

Mr.  Perrin  has  made  a  useful  analysis  of  the  modes  of  settlement 
under  policy  provisions,  where  the  insured  has  chosen  the  method 
of  claim  payment.  He  does  not  refer  to  that  feature  of  many  in- 
surance policies  which  allows  the  beneficiary  to  choose  the  method. 
It  would  seem  that  where  the  beneficiary  has  the  right  to  make  the 
choice  and  does  so,  an  instalment  arrangement  would  not  be  pro- 
tected from  creditors  even  if  the  policy  used  the  expression  "  trust 
fund,"  unless  the  beneficiary  were  to  establish  trust  fund  rights 
for  a  child  or  other  third  party  before  the  necessary  legal  action 
by  the  creditors. 

Mr.  Perrin  also  makes  no  reference  to  the  clause  in  many  pol- 
icies, which  gives  the  beneficiary  the  right  to  commute  future  pay- 
ments (chosen  by  the  insured),  and  by  implication  does  not  pro- 
hibit their  assignment.  It  seems  that  the  legal  principles  gov- 
erning the  rights  of  a  creditor  towards  unpaid  instalments  should 
be  much  the  same  as  in  connection  with  surrender  values.  Most 
decisions  in  regard  to  the  latter  are  to  the  effect  that  the  creditor 
may  do  for  the  policyholder  only  what  the  policyholder  has  had 
full  legal  power  to  do  for  himself.  If  this  principle  holds,  and  a 
policy  settlement  clause  provides  that  the  beneficiary  may  not  assign 
or  commute  future  instalments,  the  funds  in  the  company's  pos- 
session could  not  properly  be  taken  by  judicial  means,  because  they 
are  not  under  the  beneficiary's  control  until  actually  paid  over. 

The  contention  that  an  instalment  benefit  is  merely  the  final 
phase  of  the  insurance  contract  would  seem  less  liable  to  attack  if 
the  instalment  provision  is  in  the  policy  as  originally  written,  than 
if  the  agreement  is  made  afterward  at  the  request  of  the  insured 
with  respect  to  a  policy  issued  without  instalment  options.  Where 
there  are  such  options  they  may  be  held  to  be  part  of  the  original 
consideration  for  the  payment  of  premiums. 

Mr.  Perrin  refers  without  argument  to  the  possibility  that  funds 
held  for  policy  settlement  may  be  made  subject  to  supervision  by 
banking  authorities  or  to  taxation.  Although  the  liability  items 
stated  on  page  5  of  the  Annual  Statement  blank  in  connection 
with  policy  settlement  provisions  are  stated  separately  from  the 
so-called  reserve  items,  they  are  none  the  less  truly  insurance  re- 
serves, and  therefore  properly  subject  to  supervision  by  insurance 
authorities.  The  separation  is  more  or  less  a  matter  of  convenience, 
and  a  continuation  of  established  practice.  In  the  calculation  of 
the  "  interest  necessary  to  maintain  the  reserves,"  as  stated  in  the 
Gain  and  Loss  Exhibit,  a  company  must  include  the  interest  for 
contracts  not  involving  life  contingencies,  as  well  as  those  in  which 
they  are  involved.     There  would  be  no  propriety  in  attempting  to 
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segregate  assets  for  the  former  class  of  liabilities  when  as  a  matter 
of  fact  there  is  no  actual  paying  out  of  a  death  claim  and  its 
receipt  as  the  consideration  for  an  instalment  benefit,  even  though 
such  items  appear  in  the  statement,  for  the  money  remains  as  pre- 
viously invested. 

With  regard  to  inheritance  taxes,  the  contract  form  of  settle- 
ment provision  seems  less  likely  to  be  made  subject  to  tax  than  a 
trust  fund  provision,  because  in  the  former  case  there  is  no  sug- 
gestion of  a  change  in  the  status  of  the  death  claim,  which  merely 
requires  to  be  paid  out  in  a  series  of  instalments  instead  of  in  one 
sum.  In  the  latter  case,  however,  it  might  be  claimed  that  the  com- 
pany, as  an  insurance  company,  pays  to  itself  as  a  trustee  the  com- 
muted amount  of  the  claim,  and  this  supposititious  transfer  might 
be  considered  taxable,  except  where  protected  by  statute. 

MR.  MILES  M.  DAWSON : 

Mr.  Perrin's  paper  is  both  timely  and  valuable.  Life  insurance 
is  every  day  coming  more  and  more  to  be  recognized  to  be  insur- 
ance of  income-earning  power  and  best  represented  by  assuring  an 
income  to  a  person,  or  persons,  for  whom  the  insured  desires  to 
make  provision.  But,  when  the  insured  while  living  provides  in- 
come for  a  dependent,  he  does  not  permit  such  dependent  to  trans- 
fer that  right  to  another  or  to  mortgage  it,  nor  does  he  permit  it  to 
be  seized  upon  execution  to  satisfy  the  dependent's  creditors;  and 
when  he  makes  sacrifices  during  his  lifetime  to  provide  an  income 
for  the  support,  after  his  death,  of  such  dependent,  he  does  not 
wish  to  have  such  provision  rendered  unavailing  by  application 
to  satisfy  his  own  creditors  or  by  the  beneficiary's  assignment  or 
pledge  or  by  application  to  satisfy  the  beneficiary's  creditors. 
Neither  does  he  wish  the  provision  to  be  defeated  by  the  insolvency 
of  a  corporation  or  by  its  failure  to  live  up  to  the  provisions  of 
the  contract. 

Such  policies  must,  therefore,  ultimately  be  judged  by  the  public 
as  to  their  desirability,  according  as  they  do,  or  do  not,  fulfill  these 
requirements. 

As  regards  creditors  of  the  insured,  two  things  ought  to  receive 
the  attention  of  insurance  officers,  viz. : 

First,  in  many  states  (including  New  York)  a  policy,  if  pre- 
miums are  paid  by  the  insured,  is  exempt  from  application  to  pay 
the  decedent's  debts,  only  in  case  his  wife  is  the  beneficiary  and  in 
such  case  only  up  to  the  amount  which  is  purchased  by  an  annual 
premium  of  $500. 

Second,  if  the  insured  has  the  right  to  change  the  beneficiary, 
his  creditors  have  the  right  to  claim  an  amount  equal  to  the  cash 
surrender  value  in  case  of  his  bankruptcy. 

As  regards  security  against  the  company's  insolvency,  an  agree- 
ment to  segregate  assets  in  trust  to  protect  such  beneficiaries  or 
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that,  to  an  amount  equal  to  the  present  value  of  their  equities,  there 
should  be  a  preference  against  all  the  assets  of  the  company,  might 
meet  the  requirements. 

The  company  can  provide  in  the  policy  that  it  is  not  assignable 
and  this  is  usually  done;  but,  after  the  death  of  the  insured,  the 
contract  is  with  the  beneficiary  and  the  two  parties,  the  company 
and  the  beneficiary,  could  abolish  this  provision  by  mutual  agree- 
ment. Moreover,  as  the  courts  have  decided,  it  is  of  no  avail  to 
prevent  the  sale  under  execution  of  the  right  to  receive  the  income. 
The  provision  against  assignability  is  readily  circumvented  and  its 
purpose  defeated,  therefore,  without  the  company  consenting 
thereto,  by  the  beneficiary  permitting  the  policy  to  iDe  seized  and 
sold  under  execution. 

What  the  company  and  the  insured  are  really  attempting  is  to 
"  suspend  the  power  of  alienation  "  as  it  is  called  in  legal  parlance ; 
the  power  to  do  this  is  limited  by  these  rules,  viz. : 

1.  It  can  be  accomplished  only  as  to  "income,"  that  is,  net 
earnings,  of  property — originally,  only  income  from  real  property 
but  now,  in  most  states,  by  statute  or  by  court  decisions,  extended 
to  income  from  personal  property. 

This  is  very  strictly  enforced;  such  trusts  have  failed  because 
any  part  of  the  principal  is  to  be  paid  out  to  the  beneficiary  or 
even  could,  under  any  conditions,  be  so  paid  out,  such  as  in  case 
the  provision  is  for  a  definite  payment  far  within  the  income  but 
not  limited  to  be  out  of  the  income  only.  All  "  instalment "  pol- 
icies, including  both  "limited"  and  "continuous,"  are  barred  by 
this  rule  and  cannot  be  upheld  as  valid  suspensions  of  the  power 
of  alienation.  Possibly,  if  well  drawn,  a  provision  for  the  company 
to  invest  the  principal  and  to  pay  over  the  income  might  hold,  even 
though  the  rate  of  interest  were  guaranteed. 

2.  Such  suspension  cannot  be  for  a  longer  period  than  two  lives 
in  being  or,  in  some  states,  one  or  more  lives  in  being  or,  likewise 
in  some  states,  also  for  twenty -one  years  after  the  failure  of  the 
other  status.  If  for  a  definite  period  or  for  a  definite  period  and 
80  much  longer  as  the  beneficiary,  survives,  it  is  not  valid. 

Such,  of  course,  bars  nearly  all  instalment  policies,  whatever 
their  nature.  Only  survivorship  annuities,  ceasing  absolutely  upon 
the  death  of  the  last  survivor — or,  at  most,  in  some  states  twenty- 
one  years  thereafter — would  fulfill  this  requirement;  and  such  also 
are  not  valid  because  not  paid  only  out  of  income  from  real  or  per- 
sonal property,  without  using  portions  of  the  principal. 

As  regards  all  contracts,  whether  insurance  policies  or  not,  for 
paying  money  periodically  to  a  person  or  persons,  other  than  such 
a  trust,  a  provision  against  alienation  is  void.  Even  as  regards 
valid  trusts  to  pay  income,  sometimes  known  as  "alimentation" 
or  "spendthrift"  trusts,  the  suspension  is  not  complete.  The 
courts  long  ago  decided  that  all  the  income  over  the  amount  judi- 
cially determined  to  be  necessary  for  the  cestui's  support  may  be 
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sequestered  to  satisfy  judgments  against  him;  and  legislatures  have 
sometimes  provided  that  a  percentage  of  the  income,  if  above  a  cer- 
tain amount,  may  be  so  sequestered. 

After  a  very  thorough  investigation  of  the  matter,  made  by  me 
in  1910,  the  New  York  Personal  Property  Law  was  amended  by 
adding  the  following : 

"Provided,  however,  that  when  the  proceeds  of  a  life  insurance 
policy,  becoming  a  claim  by  death  of  the  insured,  are  left  with  the 
insurance  company  under  a  trust  or  other  agreement,  the  benefits 
accruing  thereunder  after  the  death  of  the  insured  shall  not  be 
transferable,  nor  subject  to  commutation  or  incumbrance,  nor  to 
legal  process  except  in  an  action  to  recover  for  necessaries,  if  the 
parties  to  the  trust  or  other  agreement  so  agree." 

This  covers  these  contracts  pretty  well,  although  the  effect  of 
"except  in  an  action  to  recover  for  necessaries"  remains  to  be  de- 
termined by  adjudication. 

Certainly  it  is  most  desirable  to  secure  legislation  in  the  various 
states,  as  well  as  amendment  of  the  federal  bankruptcy  act,  to  pro^- 
tect  these  contracts.  The  present  situation  is  that,  in  most  states, 
the  improvidence  of  a  beneficiary  may  make  such  a  benefit  less  val- 
uable by  far  than  a  lump  sum,  because  if  sold  under  execution,  it 
is  likely  to  fetch  only  a  small  portion  of  its  commuted  value. 

In  considering  how  to  cast  about  these  contracts  the  protection 
required  in  order  to  make  them  accomplish  the  desired  purposes, 
the  provision  in  the  "military  and  naval  insurance  act,"  just 
passed  by  Congress,  should  be  borne  in  mind;  it  runs:  "The  in- 
surance shall  not  be  assignable,  and  shall  not  be  subject  to  the 
claims  of  creditors  of  the  insured  or  beneficiary." 

Congress  had  in  mind  the  very  same  objects  and  this  simple  lan- 
guage appears  to  cover  them  completely,  so  far  as  "  power  of  alien- 
ation "  goes.  An  exemption  much  like  this  is  found  in  the  fraternal 
beneficiary  laws  of  several  states,  viz. : 

"  No  money  or  other  benefit,  charity,  relief  or  aid  to  be  paid, 
provided  or  rendered  by  any  such  society  shall  be  liable  to  attach- 
ment, garnishment  or  other  process,  or  to  be  seized,  taken,  appro- 
priated or  applied  by  any  legal  or  equitable  process  or  operation  of 
law  to  pay  any  debt  or  liability  of  a  member  or  beneficiary,  or  any 
other  person  who  may  have  a  right  thereunder,  either  before  or 
after  payment."' 

MR.  R.  G.  hunter: 

Mr.  Perrin's  paper  is  particularly  timely,  as  there  has  been  a 
decided  demand  of  recent  years  for  modes  of  settlement  involving 
complicated  beneficiary  agreements.  His  analysis  of  the  two 
methods  of  development  into  contractual  obligations  or  trust  agree- 
ments with  their  pitfalls  for  the  wary  and  unwary  alike  leaves 
one  with  the  impression  that  some  measures  should  be  taken  to 
limit  the  modifications  of  the  usual  mode  of  settlement  to  those 


DISCUSSIOX — MK.   E.    G.  HUNTER,  389 

that  would  meet  the  needs  of  the  majority  of  the  insured.  I  take  it 
that  the  primary  object  of  an  insurance  company  is  to  distribute 
insurance  money  and  not  to  hold  it.  We  are,  therefore,  defeating 
the  object  for  which  our  companies  were  created  by  deferring  the 
distribution  of  money  for  long  periods  of  time  depending  upon 
remote  contingencies.  Nor  does  it  seem  just  that  a  highly  special- 
ized legal  department  should  devote  a  large  part  of  its  time  at 
considerable  cost  to  giving  accommodation  to  a  small  class  of  pre- 
ferred policyholders  who  are  able  to  take  out  large  insurances. 

If  the  demand  for  elaborate  beneficiary  agreements  was  spon- 
taneous on  the  part  of  the  policyholders,  that  might  be  sufficient 
reason  for  acceding  to  it,  but  I  believe  the  demand  is  artificially 
stimulated  by  agents  who  think  they  see  in  such  agreements  an- 
other "talking  point."  We  have  found,  for  instance,  in  our  com- 
pany that  95  per  cent,  of  requests  for  elaborate  agreements  comes 
from  one  or  two  agents.  Any  attempt  to  stop  these  men  from 
promising  so-called  trust  agreements  in  the  solicitation  of  business 
is  met  with  the  argument  that,  "  Other  companies  do  it — why  not 
our  company  ?  "  It  would  therefore  seem  that  we  cannot  expect 
to  see  a  reaction  to  the  simpler  modes  of  settlement  unless  there  is 
concerted  action  by  the  companies.  A  beginning  has  been  made  in 
this  direction  by  the  adoption  by  the  Life  Insurance  Counsel  on 
December  15,  1916,  of  a  report  made  by  a  special  committee  on 
Modes  of  Settlement  under  Policy  Provisions.  While  it  is  likely 
that  most  of  our  members  have  read  this  report,  it  would  seem  to 
me  not  unprofitable  to  incorporate  the  recommendations  of  the 
Committee  in  this  discussion  of  Mr,  Perrin's  paper  as  to  the  prin- 
ciples that  should  govern  beneficiary  agreements. 

Principles  Recommended. 

Limits  Beyond  Which  Modes  of  Settlement  Should  not  Be  Carried. 

I.  Principal  at  Interest  (Mode  of  Settlement  No.  I  in  the  above 
example). 
Should  not  continue  beyond  two  lives  in  being  at  death  of  in- 
sured (unborn  child  of  insured  included  in  "lives  in  being").  If 
employed  for  a  primary  and  a  secondary  beneficiary,  the  secondary 
beneficiary  consisting  of  a  class,  such  as  children,  then  at  the  death 
of  the  primary  beneficiary  the  amount  payable  to  be  divided  among 
the  secondary  beneficiaries  and  the  share  of  each  settled  according 
to  this  mode  of  settlement.  When  the  principal  sum  becomes  pay- 
able at  death  of  the  secondary  beneficiary,  the  payee  to  receive  it 
must  be  so  designated  that  the  determination  of  who  the  payee  is 
shall  not  depend  on  death  or  other  contingency;  provided  that  as 
to  either  primary  or  secondary  beneficiaries  there  may  be  provi- 
sion for  survivorship  between  members  of  a  class,  such  as  children. 
For  instance,  if  it  is  to  be  payable  to  any  person,  it  must  be  pay- 
able to  that  person  or  to  his  estate.     It  cannot  depend  upon  the 
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contingency  of  his  being  then  living,  except  that  if  he  be  not  living 
it  may  then  be  payable  to  the  insured's  estate. 

In  case  the  mode  of  settlement  is  continued  during  one  life  only, 
then  when  the  principal  becomes  payable,  one  contingency  of  a  life 
may  enter ;  thus,  it  may  be  payable  to  "  A,"  if  then  living ;  if  not, 
to  "  B  "  or  to  the  executors  of  the  last  survivor  of  "  A  "  and  "  B," 
or  to  the  estate  of  the  insured. 

II.  Settlement   hy  Instalments  for  a  Period   Certain    (Mode  of 

Settlement  No.  II  in  the  above  example). 
Not  over  fifty  years'  instalments  to  be  payable.  Two  lives  may 
enter  as  contingent  payees;  thus,  each  instalment  may  be  payable 
to  "  A  "  if  living  on  the  due  date ;  if  not,  to  "  B,"  if  living  on  the 
due  date ;  if  not,  to  "  C,"  his  executors  or  administrators.  Pi<o- 
vided  the  number  of  years'  instalments  is  not  over  30,  either  of  the 
first  two  payees  may  consist  of  the  members  of  a  class,  such  as  chil- 
dren living  on  the  due  date,  such  class,  however,  must  be  of  such 
nature  as  children,  or  brothers  and  sisters. 

III.  Life  Income  with  any  Numher  of  Years'  Payments  Certain 
(Mode  of  Settlement  No.  Ill  in  the  above  example). 

The  primary  beneficiary  can  consist  of  one  life  only;  an  casie  of 
death  of  that  beneficiary  before  all  the  years'  payments  certain 
shall  have  become  payable,  the  remaining  payments  certain  may  be 
payable  to  a  second  or  a  third  payee  as  under  Mode  of  Settlement 
No.  II  where  the  first  payee  has  died. 

Mode  of  Settlement  No.  II  or  No.  Ill  can  follow  the  Mode  of 
Settlement  expressed  in  relation  to  Mode  of  Settlement  No.  I  where 
I  is  continued  for  one  life  only.  In  that  case,  under  No.  II  or  III, 
there  could  be  one  payee  to  whom  payment  was  contingent  on  liv- 
ing, and  succeeding  that  one  payee  there  could  be  only  a  final  payee. 

In  no  case  shall  the  contingency  of  marriage  enter  as  a  con- 
tingency determining  payees.  The  final  payee  mentioned  in  all 
three  modes  of  settlement  must  be  definitely  determined  and  sub- 
ject to  no  contingency  except  that  the  designation  of  "  A "  or  to 
his  executors  or  administrators  shall  not  be  considered  one  involv- 
ing possible  contingencies. 

MR.  J.  BURNETT  GIBB : 

There  are  a  couple  of  comments  which  I  would  like  to  make  in 
connection  with  this  paper.  The  first  is  that  some  life  insurance 
companies  have  the  right,  such  as  my  own  company  has,  to  do  a 
trust  company  business.  "We  have  not  as  yet  exercised  that  right, 
which  is  given  to  us  under  our  charter,  but  if  we  did  I  think  our 
company  would  be  very  apt  to  come  under  the  supervision  of  the 
banking  departments,  which  might  possibly  endeavor  to  exercise  a 
certain  amount  of  control  over  the  conduct  of  the  insurance  branch 
as  well  as  the  trust  branch.    There  are  at  least  two  other  large  life 
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insurance  companies  in  this  country  which  have  the  right  to  do  a 
trust  company  business. 

The  second  point  to  which  I  wish  to  refer  is  in  regard  to  the 
expense  of  taking  care  of  these  complicated  agreements,  and  this 
consideration  has  led  our  company  to  make  a  difference  in  the  rate 
of  interest  which  we  now  allow  on  monies  left  with  the  company 
under  such  agreements  as  compared  with,  for  instance,  the  interest 
rate  assumed  in  our  dividend  calculations.  Up  to  the  present  time 
we  have  felt  that  this  difference  is  justified  by  the  fact  that  in  these 
complicated  provisions  it  is  almost  certain,  and  we  have  already 
had  some  experience  in  that  line,  that  the  company  will  be  brought 
into  law  suits  between  beneficiaries  and  that  the  company  will  be 
made  a  party  to  such  suits,  even  though  it  is  only  a  stakeholder. 
In  event  of  disputes  between  assignees  there  does  not  seem  to  be 
any  way  in  which  a  company  can  escape  from  sometimes  being 
drawn  in  and  being  put  to  considerable  extra  expense  in  having  the 
courts  determine  the  proper  party  or  parties  to  whom  payments 
should  be  made. 

In  regard  to  the  separation  of  the  funds  which  have  to  be  held 
under  those  special  agreements,  I  certainly  would  not  think  it  de- 
sirable for  a  company  doing  only  a  life  insurance  business  to  create 
a  separate  fund  with  special  securities  segregated  from  its  general 
assets. 

MR.  M.  A.  LINTON : 

The  company  with  which  I  am  connected  transacts  both  a  trust 
and  a  life  insurance  business  and  this  afternoon's  discussion  leads 
me  to  state  our  attitude  toward  the  settlement  optjions  that  are 
being  written  into  life  insurance  contracts. 

We  have  viewed  with  considerable  concern  the  development  of 
the  policy  options  from  their  original  simple  form  to  the  highly 
complex  form  now  used  by  some  companies.  Our  experience  in 
administering  trusts  has  brought  us  face  to  face  with  many  knotty 
problems  that  we  hope  never  to  encounter  under  our  optional 
methods  of  settlement. 

In  administering  a  trust,  protection  is  afforded  us  in  that  we 
proceed  under  the  supervision  of  a  court  of  competent  jurisdiction 
and  are  thereby  completely  protected.  No  such  protection  is  thrown 
around  the  performance  of  complex  settlement  options  under  life 
insurance  policies  and  we  fear  the  litigation  and  possible  loss  that 
may  consequently  arise  thereunder.  The  mistakes  that  we  make 
now  will  in  many  cases  not  come  to  light  until  the  next  generation, 
when  it  will  be  too  late  to  rectify  them.  We  feel  the  responsibility 
that  we  shall  not  pass  on  to  our  successors  difficult  problems  that 
may  necessarily  involve  loss  in  their  solution. 

We  are  decidedly  of  the  opinion  that  settlements  under  life  in- 
surance contracts  should  not  extend  beyond  the  limitations  formu- 
lated by  the  Committee  of  the  Association  of  life  Insurance  Coun- 
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sel.  Again,  we  feel  it  of  the  utmost  importance  to  avoid  employing 
in  our  policy  options  any  terms  or  conditions  that  could  lead  a 
court  to  construe  them  as  trusts.  There  is  the  important  prob- 
lem of  taxation  that  has  already  been  referred  to.  There  is  also  the 
possible  requirement  of  segregation  of  assets  and  separate  invest- 
ment, involving  the  submission  of  accounts  to  courts  having  the 
supervision  of  trust  administration.  Should  these  results  come 
to  pass,  we  believe  that  the  service  we  are  now  enabled  to  render 
under  our  optional  methods  of  settlement  would  be  materially  cur- 
tailed. 

MR.   OLIVER   W,   PERRIN: 
(author's  REVIEW  OF  DISCUSSION.) 

It  is  evident  from  the  remarks  of  those  who  have  so  courteously 
and  ably  taken  part  in  this  discussion  that  the  subject  does  not 
lend  itself  readily  to  assertions  that  are  indisputable;  the  subject 
is  too  new  and  the  future  course  of  its  development  is  too  uncertain. 

No  general  statement  can  be  made,  it  seems  to  me,  which  would 
correctly  characterize  all  of  these  argeements  under  policies  of  life 
insurance.  Undoubtedly  some  are  contracts  and  I  am  inclined  to 
believe  that  some  are  trusts.  Mr.  Ehodes  seems  to  be  of  the  opinion 
that  none  of  these  agreements  (with  the  exception  of  agreements 
coming  under  the  Connecticut  law)  can  be  upheld  as  trusts.  It  is 
true  that  there  is  no  segregation  of  the  proceeds  of  a  policy  nor  any 
accounting  for  the  administration  of  the  fund,  and  there  is  also  no 
provision  for  any  compensation  of  the  trustee.  Clearly,  these  are 
attributes  of  a  trust  which  are  lacking.  But  may  not  the  parties  to 
the  trust,  by  their  mutual  agreement,  dispense  with  any  or  all  of 
these  features?  May  they  not  competently  consent,  for  example, 
to  the  mingling  of  the  proceeds  with  other  assets?  See  Patrick's 
Estate,  162  Pa.,  175  (1894).  And  if  they  do  so  agree  or  consent, 
is  it  not  the  duty  of  the  trustee  to  carry  out  the  directions  contained 
in  the  agreement? 

The  use  of  the  words  "trust"  or  "trustee"  is  not  of  itself  of 
course  sufficient  to  create  a  trust.  But  may  not  a  trust  be  implied 
from  the  circumstances  of  the  case  and  especially  from  the  inten- 
tion of  the  parties  even  though  no  words  are  used  to  express 
definitely  this  intention?  These  two  well-settled  rules  of  con- 
struction— the  agreement  between  the  parties  and  their  implied  or 
expressed  intention — seem  to  me  to  outweigh  such  considerations 
as  the  lack  of  certain  trust  characteristics. 

Mr.  Fackler  mentions  the  fact  that  I  make  no  reference  to  "  that 
feature  of  many  insurance  policies  which  alloAvs  the  beneficiary  to 
choose  the  method."  The  paper  was  intended,  however,  to  take 
into  account  only  those  methods  of  settlement  which  have  been 
made  definite  agreements  and  not  options.  As  far  as  any  optional 
mode  of  settlement  is  concerned,  it  may  be  stated  as  a  well-estab- 
lished point  of  law  that  no  individual  can  create  a  trust  for  hisi 
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own  benefit,  which  would  be  exempt  from  the  claims  of  his  cred- 
itors. 

The  paper  did  not  contemplate  a  discussion  of  these  agreements 
from  the  point  of  view  of  the  creditors  of  the  insured,  but  it  may 
be  interesting  to  note  that  Mr.  Dawson's  statement  reading:  "If 
the  insured  has  the  right  to  change  the  beneficiary  his  creditors 
have  the  right  to  claim  an  amount  equal  to  the  cash  surrender 
value  in  case  of  his  bankruptcy"  has  just  received  final  sanction 
by  a  decision  of  the  Supreme  Court  of  the  United  States  (No. 
359,  October  Term,  1917)  in  the  case  of  Cohen  vs.  Samuels. 

Mr.  Dawson  expresses  the  opinion  that  any  provision  in  these 
agreements  attempting  to  "suspend  the  power  of  alienation" 
would  not  be  valid  in  case  any  part  of  principal  is  to  be  paid  out 
along  with  the  income.  This  statement  is  perhaps  true  in  the 
majority  of  states  but  it  is  doubtful  whether  it  would  correctly 
apply  to  Pennsylvania.  In  this  state  there  are  at  least  two  de- 
cisions in  point,  Beck's  Estate,  133  Pa.,  51  (1890),  and  Goe's  Es- 
tate, 146  Pa.,  431  (1892),  which  indicate  the  intention  of  the  court 
to  protect  the  principal  of  a  trust  from  the  claims  of  creditors 
until  it  has  actually  been  paid  over  to  the  cestui  que  trust,  and  if 
this  doctrine  be  held  to  apply  to  the  entire  principal,  as  in  the 
above-mentioned  cases,  it  would  seem  logical  to  assume  that  it 
would  be  extended  to  apply  to  portions  of  the  principal  paid  out 
from  year  to  year  as  under  a  mode  of  settlement  paying  the  pro- 
ceeds in  instalments.  "  Instalment "  policies  containing  spend- 
thrift clauses,  therefore,  do  not  appear  to  be  inconsistent  with  the 
law  of  Pennsylvania.  Nor  would  the  rule  of  perpetuities  to  which 
Mr.  Dawson  refers  necessarily  operate  in  Pennsylvania  to  bar 
out  such  policies.  No  matter  how  long  a  period  is  covered  by  the 
instalment  payments,  if  the  instalments  remaining  unpaid  at  the 
death  of  the  beneficiary  are  required  to  be  commuted  and  the  com- 
muted value  paid  to  the  beneficiary's  executors  or  administrators, 
any  danger  of  violating  the  rule  of  perpetuities  would  be  avoided. 

At  this  stage  in  the  development  of  modes  of  settlement  the 
recommendations  of  the  Association  of  Life  Insurance  Counsel  are 
worthy  of  careful  study  and  I  note  with  pleasure  that  Mr.  Hunter 
has  incorporated  these  recommendations  in  his  discussion  of  the 
paper. 

The  purpose  of  this  paper  has  been  served  in  arousing  such  a 
profitable  discussion.  The  paper  itself  was  very  incomplete  and 
much  light  has  been  shed  by  the  discussion  upon  points  that  were 
in  need  of  further  development. 

I  desire  to  thank  the  members  of  the  Society,  and  particularly 
the  participants  in  the  discussion,  for  the  attention  they  have  given 
to  this  increasingly  important  phase  of  our  business. 
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MK.  J.  F.  little: 

Mr.  Joffe  has  supplied  a  very  full  and  interesting  story  of  the 
progress  of  the  particular  mathematical  process  under  discussion. 
This  history  brings  out  very  clearly  the  absence  of  any  agreed-on 
system  of  notation  for  central  differences,  the  rule  apparently  being 
that  any  investigator  who  found  the  ordinary  difference  notation 
not  to  his  liking  should  set  out  for  himself  a  scheme  of  nO'tation 
observing  only  a  single  requirement,  namely,  that  it  should  not 
coincide  with  that  of  any  previous  writer. 

Mr.  Joffe  has  not  only  offered  symbols  for  central  difference  re- 
quirements but  has  gone  further  and  proposed  changes  in  existing 
well-recognized  symbols  used  in  connection  with  ordinary  d;if- 
f erences.    Thus  in  lieu  of  the  familiar  "  Text-book  "  equation : 

Mr.  Joffe,  following  Emory  McClintock  and  Burn  and  Brown  in 
their  work  on  Finite  Differences,  offers 

Eux  =  Ux+l. 
Also  we  are  asked  to  adopt 

EUx  =  Ux-l 

instead  of 

D~^Ux  =  Ux-V 

Mr.  Joffe  also  replaces  D"  by  E"  and  D-"'  by  E""  or  E"',  this  last 
symbol  being  equivalent  to  E~". 

The  symbol  A  is  allowed  to  remain,  but  we  are  introduced  to  A 
whose  meaning  may  be  gathered  from  the  equations 

Awo  =  Aw_i, 

A  "Mo  =  A"w_rt. 

For  central  differences  proper,  Mr.  Joffe  suggests  a  new  symbol, 
A,  which  may  be  explained  in  the  customary  symbols  by  the  fol- 
lowing equations: 


and 
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AhiQ  =  A''w_2, 


Aw-j  =  Aw-i, 

A%-i  =  A'w_2, 

A2"+^w-i  =  a2"+1w_„_i, 
and,  finally 

Auq  =  |(Aw-i  +  A^^)  =  2(Aw_i  +  A2^o), 

A^^wo  =  KA^'^+^W-x  +  A="+^w.)  =  1(a2"+1w_„_i  +  a2«+1w_„). 

It  will  be  observed  that  in  addition  to  A,  we  have  A,  but  we 
find  that  A"  may  not  be  the  same  thing  as  A",  a  point  of  dif- 
ference therefore  existing  between  this  symbol  and  E  and  A,  con- 
cerning which  we  may  write 

and 

Any  surprise  we  may  at  first  feel  at  this  want  of  conformity  dis- 
appears when  we  realize  that  the  bar  placed  over  A  has  a  sig- 
nificance totally  different  from  the  similar  bar  placed  over  A. 
While  A  is  intended  to  signify  the  operation  indicated  by  A  con- 
ducted in  the  reverse  direction,  AWo  being  equal  to  u^  —  w_i,  the 
symbol  A   is  used  to  imply  the  taking  of  the  mean  of  two  results 

of  the  operation  indicated  by  A;  thus  Auq  =  |(Aw— j  -F  Au  +  ^). 

It  will  be  observed  that  the  symbol  A",  without  the  bar,  is  used 
only  for  even  values  of  n,  denoting  those  differences  that  in  the 
ordinary  plan  lie  on  the  same  line  as  Wq-  There  being  no  difference 
corresponding  to  A  u^,  Mr.  Joff e  substitutes  the  mean  of  A  w.^  and 
AMq  and  uses  the  symbol  Awq  to  express  the  result.  For  integral 
values  of  x  in  the  terms  indicated  by  Ux  and  its  differences  A"  is 
found  only  for  even  values  of  n  and  A"  only  for  odd  values  of  n, 
which  would  suggest  that  the  bar  might  have  been  omitted,  though 
great  care  in  using  the  operating  symbols  would  no  doubt  be  nec- 
essary. The  use  of  both  A  and  A,  with  the  bar  signifying  totally 
different  things  in  the  two  cases,  would  appear  decidedly  confusing, 
and  one  may  be  forgiven  for  hoping  that  the  suggestion  will  not  be 
generally  adopted. 

The  substitution  of  E  for  D  had,  as  noted  above,  already  been 
26 
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made  by  Emory  McClintock  and  Burn  and  Brown,  and  may,  there- 
fore, be  admitted,  but  the  advantage  obtained  is  so  inconsiderable 
that  it  would  have  been  preferable  had  the  earlier  symbol  been  re- 
tained. No  special  advantage  appears  to  attach  to  the  substitution 
of  E^  or  £""  for  E'"  or  D"",  indeed,  the  existing  form  appears  more 
natural  in  such  an  equation  as 

£-"=  (1  -f  A)-"=  1  -wA  -f 2^  a2 . 

Such  symbols  as  A,  A,  A,  A",  would,  I  think,  involve  the 
casting  of  special  forms  of  type,  thereby  adding  to  the  already  heavy 
cost  of  mathematical  typesetting.  This,  however,  may  well  be  dis- 
regarded if  we  could  be  assured  that  the  proposed  scheme  of  nota- 
tion will  simplify  the  study  of  interpolation  formulae.  As  to 
whether  this  desideratum  would  be  obtained  by  the  proposed 
scheme,  I  am  afraid  I  am  not  qualified  to  pass  judgment.  For  my 
personal  use  I  keep  to  the  ordinary  difference  notation,  finding  it 
harder  to  try  to  keep  in  mind  the  significance  of  the  terms  expressed 
in  any  central  difference  notation  that  I  have  met  than  when  ex- 
pressed in  their  alternative  and,  to  my  mind,  simpler  garb.  In  this 
connection  it  may  be  observed  that  any  ordinary  difference  symbol 
may  be  read  as  a  central  difference  symbol  by  means  of  the  fol- 
lowing relation: 

A"Wx  =   A"Mx+(n/2). 


MR.  ROBERT  HENDERSON : 

I  think  perhaps  in  view  of  the  fact  that  Mr.  Joffe  has  re- 
ferred to  a  notation  suggested  by  myself  in  my  paper  of  1906,  for 
Central  Differences,  a  few  words  by  me  on  that  subject  would  not 
be  out  of  the  way. 

At  the  time  when  I  was  preparing  that  paper  I  felt  that  perhaps 
there  was  some  objection  to  Dr.  Sheppard's  notation.  As  I  recall 
it,  I  was  familiar  with  it  at  that  time  although  I  had  not  seen  the 
particular  paper  to  which  Mr.  Joffe  referred. 

I  thought  at  that  time  that  the  Greek  letter  "ju,"  was  used  so 
frequently  for  other  purposes  that  it  might  be  just  as  well  not  to 
use  it,  also  that  because  Mr.  King  in  his  exposition  of  the  Central- 
Difference  in  the  Text  Book,  part  two,  had  used  8  for  divided  dif- 
ference and  A  for  major  differences,  it  was  perhaps  just  as  well 
to  avoid  it  also  for  finite  difference ;  and  in  view  of  that  I  adopted 
"o-"  and  "p"  for  the  same  two  functions. 

Since  then  I  have  become  reconciled,  I  freely  admit,  to  Dr.  Shep- 
pard's notation,  and  I  persistently  use  it  myself  on  any  occasion 
when  I  indulge  in  those  diversions,  and  I  have  entirely  discon- 
tinued my  own  notation. 
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I,  therefore,  simply  wish  to  announce  myself  as  a  convert  to  Dr. 
Sheppard's  notation,  although  Mr.  Joffe  seems  to  imply  that  he  is 
a  convert  from  his  own  notation.  I,  myself,  have  not  drawn  that 
conclusion  from  Dr.  Sheppard's  paper  of  1899,  to  whicl^  Mr.  Joffe 
refers;  and  up  to  the  present  moment  I  am  not  a  convert  to  Mr. 
Joffe's  suggestion  as  a  substitute  for  Dr.  Sheppard's  for  three  rea- 
sons: One  of  convenience;  I  think  it  will  be  found  rather  difficult 
and  inconvenient  to  write  "  c "  inside  the  "  A ."  In  the  second 
place,  I  do  not  understand  how  the  editor  ever  got  that  paper 
printed  with  all  those  symbols  in  it.  There  must  have  been  a  special 
contract  to  prepare  the  type.  In  the  third  place,  I  do  not  think 
the  distinction  between  the  two  operators,  the  regular  Central- 
Difference  and  the  other,  which  consist  of  the  mean  of  the  two 
Central-Differences,  is  distinctive ;  it  would  be  a  very  severe  mental 
operation  for  anybody  reading  the  formula  to  always  remember 
there  was  a  change  from  the  one  to  the  other.  The  two  symbols  are 
so  much  alike. 

MR.  s.  A.  joffe: 

(author's  review  of  discussion.) 

I  am  greatly  indebted  to  Mr.  J.  F.  Little  for  giving  me  an  op- 
portunity to  supplement  my  paper  and  explain  some  details  which 
I  had  supposed  to  be  well-known. 

As  a  counterbalance  to  the  authority  of  McClintock  and  Burn 
and  Brown,  whom  he  quotes  as  being  in  favor  of  the  symbol  E,  Mr. 
Little  points  out  that  the  notation  adopted  for  1  -|-  A  in  the  "  Text 
Book  of  the  Institute  of  Actuaries  "  is  the  letter  D,  and  suggests 
"  that  it  would  have  been  preferable  had  the  earlier  symbol  been 
retained."  I  am  ready  to  stand  by  the  latter  suggestion,  provided 
only  that  it  first  be  determined  which  is  the  earlier  symbol.  With 
this  in  view  I  shall  give  a  short  history  of  the  symbol  in  question, 
which  otherwise  might  have  appeared  out  of  place.  But  at  the 
outset  I  must  disclaim  any  intention  to  encroach  upon  the  "  Text 
Book  notation,"  which  is  nowadays  universally  accepted.  If  I  am 
not  mistaken,  the  iniunction  to  treat  this  notation  as  sacred  con- 
cerns only  insurance  symbols,  and  I  submit  with  all  due  respect 
that  a  purely  mathematical  symbol,  which  has  been  used  in  the 
Text  Book  comparatively  rarely  (on  three  pages  only,  427,  428 
and  478),  may  be  replaced  by  another  one,  without  risking  the 
accusation  of  sacrilege — of  course,  if  the  change  is  justified. 

My  case  is  not  so  desperate  as  to  compel  me,  in  legal  parlance, 
to  win  on  technicalities,  basing  my  defense  on  the  fact  that  the  first 
edition  of  the  Text  Book  was  published  in  1887,  while  McClin- 
tock's  "Essay"  dates  as  far  back  as  1879.  Nor  will  I  insist  upon 
the  general  principle  that  one  and  the  same  symbol  should  not  be 
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employed  for  two  different  operators,  and  therefore  the  capital 
Eoman  D  should  not  be  used  for  1  -[-  A,  because  the  same  capital 
letter  D  is  used  (not  to  mention  the  commutation  column)  also  as 
the  symbol  for  finding  a  derivative. 

I  might  add  to  the  two  authorities  adduced  by  Mr.  Little  a 

lengthy  list  of  names  in  favor  of  the  notation  T)Ux=-rUa;  and 

ax 

'EtUx  =  Ux-\-  AUx;  but  I  fear  it  might  be  replied  that  those  are 

mere  mathematicians,  and  shall  therefore  refer  to  a  man  who  was  not 

only  a  distinguished  astronomer  and  mathematician,  but  also  a 

shining  light  in  actuarial  science,  namely,  Augustus  De  Morgan. 

In  his  great  work  on  "Differential  and  Integral  Calculus,"  which 

was  published  complete  in  1842,  but  of  which  the  first  parts  had 

appeared  as  early  as  1836,  De  Morgan  uses  consistently  the  symbols 

D  and  E  as  advocated  by  me. 

While  this  is  unquestionably  an  important  authority  anterior  to 
the  Text  Book,  it  is  well  to  recall  that  both  these  symbols  were 
originally  introduced  by  Arbogast  in  1800.*  In  Arbogast's  "Cal- 
culus "  the  fundamental  process  is  Derivation,  or  forming  a  deriv- 
ative, and  this  he  denotes  by  the  initial  letter  of  the  process,  D 
(Art.  2).  On  the  other  hand,  he  employs  E  as  the  initial  of  the 
word  Etat  (meaning:  estate,  state,  position),  since  he  considers 
the  series  Ux,  Ux+i,  Ux+2,  •••as  the  successive  positions  (etats)  of 
the  function  Ux,  and  therefore  denotes  Ux+^  as  Emx,  and  so  forth 
(Art.  442). 

The  question  may  then  arise  who  is  responsible  for  the  introduc- 
tion of  the  less  felicitous  symbol  D  (for  1  -f-  A)  into  mathematical 
literature.  As  far  as  I  am  aware,  it  was  D.  F.  Gregory,  who  in  a 
paper  published  in  1837t  introduced  the  symbol  D  in  the  follow- 
ing sentence  (p.  55)  :  "If  we  represent,  for  the  sake  of  shortness, 
1  +  A  by  D  •  •  ••"  Now,  while  a  brilliant  man,  Gregory  was  (in  1837) 
only  24  years  old,  and  as,  prior  thereto,  he  also  was  a  prominent 
student  of  botany  and  assistant  professor  of  chemistry,  we  should 
not  be  astonished  that,  at  the  time,  he  was  not  sufficiently  familiar 
with  the  French  mathematical  literature  and  had  overlooked  the 
masterpiece  of  Arbogast.  Although  Gregory  continued  to  use  the 
symbol  D  in  some  of  his  subsequent  papers,  he  later  discarded  his 
own  notation  in  favor  of  Arbogast's  and  employed  the  symbol  E  in 
his  famous  collection  of  "  Examples  of  the  Processes  of  the  Dif- 
ferential and  Integral  Calculus,"  published  in  1841.  We  notice  the 
same  change  of  notation  in  the  case  of  Boole's  Treatise  on  "  Cal- 

*"Du  Galcul  des  Derivations." 

t  "On  the  solution  of  linear  equations  of  finite  and  mixed  differences." 
Cambridge  Mathematical  Journal,  Vol.  1,  pp.  54-61. 
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cuius  of  Finite  Differences."  The  first  edition,  published  in  1860, 
contained  the  symbol  D,  but  in  the  second  edition,  revised  by 
Moulton,  after  Boole's  death,  in  1872,  the  symbol  D  was  similarly 
replaced  by  E. 

McClintock's  merit  in  the  matter  is  that,  in  adopting  the  symbol 
E,  which  others  had  used  and  which  was  the  initial  of  the  French 
word  Etat,  he  made  it  the  initial  of  the  English  word  Enlarge- 
ment, thus  changing  Arbogast's  operator  of  secondary  importance 
into  a  fundamental  operator  which  enabled  him  to  erect  the  mag- 
nificent structure  of  the  Calculus  of  Enlargement.  On  the  other 
hand,  it  is  unfortunate  that  the  symbol  D,  introduced  casually, 
"  for  the  sake  of  shortness,"  by  one  who,  though  a  very  able  man, 
was  too  young  to  be  familiar  with  the  work  of  others  in  a  foreign 
tongue,  should  continue  its  existence,  notwithstanding  obvious  de- 
fects and  contrary  to  historical  development. 

With  the  above  details,  I  leave  the  case  of  D  vs.  E  in  the  hands 
of  the  intelligent  jury,  and  exj^ect  to  receive  a  favorable  verdict. 

I  have  extended  the  symbol  A  for  non-central  differences  to  the 
symbol  for  central  differences,  by  placing  within  that  symbol  a 
small  letter  c.  ^^Tiile  the  elasticity  of  the  symbol  A  is  self-evident, 
it  is  not  for  me  to  say  whether  the  advantages  of  this  notation  over 
the  previous  ones  will  justify  the  expense  involved  in  typesetting: 
I  will  leave  that  to  the  future. 

In  using  the  dash  over  the  letters  E  and  A,  I  followed  a  prec- 
edent in  higher  mathematics,  where  the  conjugate  of  a  function  z 
is  denoted  by  z,  the  conjugate  concept  being  due  to  difference  in 
sense  or  direction.  Thus,  passing  from  the  operators  of  positive 
enlargement,  E",  and  positive  difference,  A",  to  operators  of  nega- 
tive enlargement  and  negative  difference,  I  denoted — I  believe, 
not  inconsistently  with  mathematical  usage — the  corresponding 
symbols  by  E"  and  A";  but  as  in  these  cases  E"=(E)"'  and 
A"  =  (A)",  I  preferred  to  retain,  for  the  sake  of  simplicity,  the 
symbols  E"  and  A". 

When  we  come  to  the  central  differences,  which  are  symmetrical 
with  respect  to  the  central  line,  the  conception  of  positive  and 
negative  directions  disappears,  and  therefore  the  dash  cannot  be 
used  over  A  in  the  same  sense  as  over  A.  At  the  same  time,  the 
theory  of  central  differences,  as  instituted  by  Newton  and  devel- 
oped by  subsequent  investigators,  introduces  the  so-called  mean 
central  differences,  which  may,  for  that  reason,  be  considered  as 
conjugates  of  the  central  differences  proper.  Following  my  plan,  I 
denoted  these  conjugates  by  writing  a  dash  over  the  index  in  A", 
and  as  in  this  case,  from  the  nature  of  things,  ( A^  )"  is  not  equal 
to  A",  the  general  symbol  could  not  be  simplified  and  is  written 
A*.  As  the  only  exception,  for  the  sake  of  convenience,  I  proposed 
to  replace     A\  which  occurs  frequently  in  theoretical  develop- 
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ments,  by  A,  and  trust  that  very  little  effort  will  be  required  to 
bear  in  mind  the  difference  between  A  and  A . 

The  dash  over  the  central-difference  symbol,  in  my  notation, 
corresponds  to  McClintock's  I,  Dr.  Sheppard's  fi  and  Mr.  Hender- 
son's 0-,  and  it  would  seem  that  to  omit  the  dash  in  the  mean  central 
differences,  as  suggested  by  Mr.  Little,  would  be  just  as  dangerous 
and  inadvisable  as  to  omit  the  I,  /u,  or  o-  in  the  previous  notations. 
In  saying :  "  There  being  no  difference  corresponding  to  A  Mq,  Mr. 
Joffe  substitutes  the  mean  of  Aw_i  and  Au^  •••,"  Mr.  Little  has 
given  me  credit  that  does  not  belong  to  me.  On  page  89  of  my 
paper  he  will  find  that  ^{Au_^  -\-  AUq)  was  treated  by  Dr.  Shep- 
pard  in  the  form  of  /aSwq?  by  Mr.  Henderson  as  (Tpu^,  etc. ;  in  other 
words,  what  Mr.  Little  ascribes  to  me,  was  done  by  previous  writers. 
I  did  not  introduce  any  new  operators,  I  only  attempted  to  intro- 
duce system  and  uniformity  into  the  notation  for  existing  operators. 
Beginning  with  Gauss,  mathematicians  have  ever  felt  that  the 
theory  of  central  differences  would  be  improved  by  the  introduction 
of  special  operators.  The  aim  that  I  set  to  myself  in  my  paper 
under  review  was  to  devise  a  scheme  of  notation  for  central  dif- 
ferences, which  would,  as  much  as  possible,  be  uniform  with  the 
notation  for  non-central  differences.  Whether  I  have  succeeded 
only  time  can  tell.  But,  whatever  the  success  of  my  scheme  may 
be,  I  cannot  help  taking  exception  to  the  concluding  remarks  of 
my  reviewer. 

It  is  true  that  many  a  student  in  a  class  in  trigonometry,  for  in- 
stance, will  curse  the  instructor  for  introducing  so  many  new  sym- 
bols and  formulae;  but  the  same  man,  a  few  years  later,  having 
become  an  engineer,  physicist  or  mathematician,  will  not  think  of 
carrying  on  his  investigations  or  computations  in  terms  of  sine 
only,  although  all  the  other  trigonometric  functions  can  easily  be 
expressed  in  terms  of  the  sine  function.  It  is  true  that  to  remem- 
ber all  those  functions  is  a  tax  upon  the  memory,  but  once  the  ad- 
vantages of  the  several  functions  as  operators  have  been  established, 
requisite  symbols  for  the  operators  will  be  devised  and  will  be  re- 
tained as  long  as  they  are  of  assistance  in  developing  the  theory  and 
until  better  symbols  have  been  introduced. 

The  theory  of  central  differences  has  been  developed,  so  far, 
through  the  means  of  certain  operators,  and  my  aim  has  been  to 
furnish  for  these  operators  a  uniform  and  elastic  notation;  what 
possible  advantages  this  notation  may  have  in  the  proper  field,  the 
future  will  show. 
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Easy  Lessons  in  Life  Insurance.  J.  A.  Jackson.  The  Western 
Underwriter  Co.,  Chicago  (Distributors),  1917.  Pp.  146 
-f-xxvi. 

Mr.  Jackson  has  made  another  contribution  to  the  list  of  ele- 
mentary works  on  insurance,  designed  for  agents  and  the  general 
public.  The  book  is  described  as  "  a  practical  course  of  instruction 
in  the  science  of  life  insurance";  it  covers  such  subjects  as  mor- 
tality, interest,  net  premiums  and  loading,  reserves,  sources  and 
distribution  of  surplus,  and  policy  provisions,  and  includes  the 
simpler  actuarial  calculations  needed  for  an  understanding  of  un- 
derlying principles.  The  explanations  are  usually  sound  and  are 
presented  in  a  simple  manner;  nevertheless  the  book  will  probably 
take  its  place  as  an  addition  to,  rather  than  an  improvement  upon, 
already  existing  text-books.  Occasionally,  although  not  often,  we 
find  statements  which  would  hardly  be  accepted  by  actuaries  with- 
out considerable  modification,  such  as  the  declaration  that  "the 
measure  of  a  company's  strength  is  to  be  gauged  rather  by  the 
amount  of  extra  or  surplus  funds  which  it  holds  in  addition  to  the 
legal  reserve  or  net  value  of  its  outstanding  policies,  than  by  the 
percentage  which  such  extra  funds  are  of  the  total  liabilities." 
The  expositions  of  Modified  Preliminary  Term  and  Select  and 
Ultimate  Valuation  will  hardly  prove  satisfactory  to  the  reader 
who  desires  to  know  the  precise  nature  of  these  systems. 

The  author  is  to  be  commended  for  his  warnings  against  placing 
too  much  reliance  upon  some  of  the  comparative  ratios  frequently 
used  in  an  irresponsible  manner  as  a  measure  of  the  relative  stand- 
ing of  the  various  companies. 

Proceedings  of  the  Conference  on  Social  Insurance.  Bulletin  No. 
212  of  the  United  States  Bureau  of  Labor  Statistics,  Wash- 
ington, D.  C,  June,  1917.    Pp.  935. 

The  International  Association  of  Industrial  Accident  Boards 
and  Commissions  is  an  organization  composed  of  representatives 
of  the  various  official  bodies  in  charge  of  the  administration  of 
compensation  laws  in  the  various  states  and  in  the  provinces  of 
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Canada.  Early  in  1916  this  Association  made  plans  for  a  special 
conference.  It  was  determined  that  the  conference,  instead  of 
being  limited  to  the  subject  with  which  the  Association  usually  con- 
cerns itself,  namely,  workmen's  compensation,  should  cover  pretty 
thoroughly  the  whole  field  of  social  insurance.  Hon.  Eoyal  Meeker, 
United  States  Commissioner  of  Labor  Statistics,  was  appointed 
chairman  of  the  Committee  on  Social  Insurance  which  took  charge 
of  the  conference. 

Meetings  were  held  December  5-9  in  Washington,  and  the  pro- 
ceedings of  the  conference,  including  about  seventy  addresses  and 
papers,  with  discussions,  have  been  published  by  the  Bureau  of 
Labor  Statistics  in  a  volume  of  over  900  pages.  The  interest  in  the 
subject  displayed  by  legislators  in  recent  years,  the  wide  range 
covered,  and  the  standing  of  those  who  took  part  make  the  publica- 
tion an  important  one. 

In  his  Presidential  Address  before  the  Actuarial  Society  in  Oc- 
tober, 1916,  Mr.  Arthur  Hunter  stated  that  social  insurance  as 
then  understood  covered  the  following  kinds  of  indemnity:  (1) 
workmen's  compensation,  (2)  sickness  or  health  insurance,  (3) 
invalidity  or  permanent  disability  benefits,  (4)  old-age  pensions, 
and  (5)  unemployment  insurance.  The  subjects  considered  at  the 
conference  closely  followed  Mr.  Hunter's  classification. 

The  subject  of  workmen's  compensation  naturally  takes  first 
rank,  and  covers  more  than  400  pages.  Facts  and  arguments  re- 
lating to  the  various  forms  of  administration,  monopolistic  and 
competitive  state  insurance,  mutual  insurance,  and  insurance  by 
private  companies  are  presented,  and  there  are  important  papers 
on  such  matters  of  interest  as  rate  making,  awards,  accident  pre- 
vention, medical  service,  and  physical  examination  and  medical 
supervision  of  employees. 

The  section  on  health  insurance  gives  much  valuable  information 
relating  to  existing  agencies,  such  as  trade  unions  and  the  co- 
operative benefit  associations  maintained  by  corporations  like  the 
International  Harvester  Company  and  the  Pennsylvania  Eailroad. 
The  subject  of  compulsory  health  insurance  is  discussed  at  some 
length,  with  special  consideration  of  the  medical-service  feature. 
This  section  also  contains  a  paper  by  Judge  William  A.  Day  dealing 
with  group  insurance. 

Invalidity  and  old-age  insurance,  pensions  and  retirement  al- 
lowances are  included  under  one  head.     There  is  a  description  of 
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various  existing  funds,  including  those  supported  by  the  United 
States  Steel  Corporation  and  the  Union  Printers,  and  some  atten- 
tion is  given  to  the  feasibility  of  legislation  involving  the  compul- 
sory feature.  This  section  is  followed  by  a  discussion  of  maternity 
benefits  and  mothers'  pensions  and  by  general  addresses  to  the 
conference  delivered  by  President  Wilson  and  others. 

The  last  section  is  devoted  principally  to  unemployment  insur- 
ance, with  special  reference  to  what  has  been  done  thus  far  in 
Great  Britain,  and  concludes  with  a  short  discussion  of  savings- 
bank  life  insurance  in  Massachusetts. 

Modern  Insurance  Problems.  No.  159  of  the  Annals  of  the  Amer- 
ican Academy  of  Political  and  Social  Science.  Philadelphia, 
March,  1917.     Pp.  vi  -f  347. 

The  most  interesting  section  of  this  volume,  to  actuaries,  will  be 
'^  Part  I — Life  Insurance,"  which  endeavors  to  give  a  rapid  survey 
of  a  few  current  questions.  As  eleven  subjects  are  dealt  with  in 
less  than  two  hundred  pages,  it  necessarily  follows  that  only  a  gen- 
eral discussion  of  each  matter  has  been  possible. 

The  advantages  of  insuring  an  income  instead  of  a  principal 
sum  are  set  forth  in  the  initial  article;  which  is  appropriately  fol- 
lowed by  one  on  life  annuities,  pointing  out  the  advantages  of  this 
form  of  investment  for  those  to  whom  a  secure  income  is  of  more 
importance  than  leaving  an  estate. 

Various  methods  by  which  lives  ineligible  for  acceptance  at 
standard  rates  of  premium  are  yet  afforded  cover,  form  the  subject 
of  the  third  article,  in  which  attention  is  drawn  to  the  added  com- 
plication resulting  from  the  selection  exercised  against  the  com- 
panies by  reason  of  the  frequent  refusal  of  the  contracts  offered. 

The  fourth  article  deals  with  Cash  Surrender  Values  and  Loans, 
and  frankly  takes  the  stand  that  these  are  at  present  too  liberal 
and  that  the  right  to  demand  a  surrender  value  might  well  be  sub- 
ject to  some  restriction.  There  is  in  this  essay  much  that  is  de- 
batable ;  indeed,  it  forms  rather  a  plea  for  a  change  of  practice  than 
simply  a  description  of  existing  conditions. 

The  next  article  consists  in  a  historical  survey  of  recent  and 
earlier  mutualizations  of  stock  life  insurance  companies.  The  sixth 
paper  describes  the  "conservation  of  life"  work  undertaken  by  a 
number  of  companies,  the  author  being  of  the  opinion  that  effort 
expended  in  the  direction  indicated  is  of  very  great  value. 
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Among  modern  insurance  problems,  the  subject  of  Group  Insur- 
ance naturally  finds  a  place,  and  an  article  on  this  subject  appears 
in  the  volume  under  review.  Strong  emphasis  is  laid  on  the  value 
to  the  employer  of  the  expenditure  and  on  the  fact  that  the  cash 
return  to  the  employer  within  a  year  or  two  will  exceed  the  outlay, 
so  that  the  employee's  insurance  ultimately  costs  nothing,  but 
represents  the  gain  resulting  from  an  improved  economic  arrange- 
ment. 

A  sympathetic  discussion  of  the  difficulties  and  necessities  of 
fraternal  insurance  organizations  forms  the  subject  matter  of  the 
eighth  article. 

Another  article  containing  debatable  matter  is  that  entitled 
"  Taxation  of  Life  Insurance  Funds."  Possibly  general  acceptance 
would  be  given  to  the  author's  plea  for  exempting  from  the  taxable 
income  of  individuals  (with  proper  limitations)  so  much  as  is  paid 
for  life  insurance  premiums.  The  proceeds  of  an  insurance  when 
paid  in  one  sum  are  regarded  as  a  proper  subject  for  an  inheritance 
tax.  It  is  not  clear  whether  the  author  intended  to  include 
matured  endowments  in  using  the  phrase,  "the  receipt  of  the  face 
value  of  an  insurance  policy  at  maturity";  if  so,  the  suggestion 
that  a  matured  endowment  should  be  taxed  as  an  inheritance  seems 
open  to  question.  The  author  would  appear  to  approve  the  present 
Federal  income  tax  as  a  proper  method  of  taxing  life  insurance 
companies — a  further  point  open  to  discussion.  Probably  actuaries 
Avould  generally  agree  that  the  system  is  not  unreasonable,  but  that 
it  is  far  from  being  the  most  scientific  or  Just  plan  that  could  be 
devised. 

A  resume  of  the  progress  of  disability  insurance  and  a  plea  for 
the  elimination  in  large  cities  of  part-time  life  insurance  agents, 
based  on  a  careful  presentation  of  the  matter,  constitute  the  two 
final  papers  of  the  section  devoted  to  life  insurance. 

The  sections  of  the  volume  devoted  respectively  to  fire  and 
casualty  insurance,  while  of  less  direct  interest  to  most  actuaries, 
contain  many  articles  of  general  interest.  In  the  case  of  casualty 
insurance  in  particular,  many  of  the  problems  considered  are  such 
as  call  for  actuarial  processes  in  their  solution.  Various  features 
of  workmen's  compensation  for  accidents  are  dealt  with,  and  doubt- 
less this  section  will  be  read  with  interest  by  the  increasing  number 
of  actuaries  to  whom  such  matters  are  being  referred  from  time 
to  time. 
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Liability  and  Compensation  Insurance.    Ealph  H.  Blanchard.    D. 
Appleton  and  Co.,  New  York,  1917.     Pp.  xii  +  394. 

This  book  covers  broadly  the  subject  of  compensation  insurance. 
It  is  divided  into  three  parts.  In  the  iirst  part  the  author  discusses 
briefly  the  economic  waste  resulting  from  industrial  accidents  and 
the  savings  that  may  be  effected  by  the  adoption  of  measures  for 
the  prevention  of  accidents.  The  second  part  treats  of  the  rights 
of  the  workman  under  the  common  law  and  the  failure  of  the  com- 
mon law  and  Employers'  Liability  Acts  to  give  justice  to  the  work- 
ing classes  under  modern  conditions  of  industry.  A  short  history 
of  workmen's  compensation  in  this  and  other  countries  is  given. 
Part  Three  is  devoted  to  workmen's  compensation  insurance  and 
includes  a  discussion  of  rate-making,  which  is  a  subject  of  especial 
interest  to  the  actuarial  profession.  The  author's  chapter  on  the 
theory  of  insurance,  together  with  a  discussion  of  the  theory  of 
probabiKties,  seems  to  be  extraneous  to  the  general  subject  matter 
of  the  book.  His  discussion  of  the  theory  of  probabilities  based 
solely  upon  the  results  of  tossing  a  coin  three  hundred  times  can- 
not be  helpful  either  to  the  layman  or  to  the  insurance  student  and 
includes  statements  that  are  not  clear.  For  instance,  he  says  that 
in  twenty  throws  the  probability  is  that  heads  will  appear  ten  times. 
Such  a  statement  presumably  means  that  exactly  ten  heads  are 
more  likely  to  turn  up  than  not,  which,  of  course,  is  not  so.  The 
chapters  upon  the  calculation  of  premium  rates  lack  somewhat  in 
lucidity  and,  in  fact,  give  the  impression  that  premium  rates  for 
compensation  throughout  the  country  are  for  the  most  part  calcu- 
lated from  the  experience  of  Massachusetts  instead  of  being  cal- 
culated as  they  are  from  the  experience  of  all  states  modified  to  what 
the  experience  would  have  been  under  the  benefits  allowed  by  the 
original  Massachusetts  Compensation  Act.  Nevertheless,  the  book 
will  be  useful  especially  to  students  in  the  casualty  field  of  insur- 
ance. Each  chapter  is  followed  by  a  list  of  references  for  the  use  of 
those  who  wish  to  make  a  further  study  of  the  problems  discussed. 

Workmen's  Compensation.    J.  E.  Ehodes,  2d.    The  Macmillan  Co., 
New  York,  1917.    Pp.  300. 

Mr.  Ehodes's  book  is  essentially  a  history  of  the  development  of 
this  particular  phase  of  the  world  movement  for  social  progress. 
It  is  enriched  with  numerous  references  to  other  authors  and  cita- 
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tioiis  of  court  records  for  the  convenience  of  the  student  who  de- 
sires to  make  a  more  exhaustive  study.  Of  the  three  hundred  pages 
in  the  volume  about  one-fourth  are  given  up  to  an  appendix,  the 
purpose  of  which  is  to  give  the  book  still  greater  value  as  a  ref- 
erence work. 

In  his  historical  account  of  workmen's  compensation  in  this 
country,  the  author  includes  a  brief  history  of  the  development  of 
the  workmen's  compensation  movements  in  England  and  Germany 
as  constituting  the  background  for  subsequent  legislation  to  the 
same  end  in  this  country. 

There  are  chapters  on  the  insurance  of  the  compensation  obliga- 
tion and  the  administration  of  compensation  laws;  and  in  the  ap- 
pendix is  a  catalogue  of  standards  for  workmen's  compensation 
laws,  a  digest  of  the  laws  in  the  several  states,  a  bibliography  and 
a  more  detailed  account  of  the  development  of  the  compensation 
idea  in  New  York  State.  The  history  of  the  subject  is  considered 
in  its  national  rather  than  in  its  local  aspects,  for,  as  the  author 
explains,  the  problem  of  compensation,  though  of  necessity  local  in 
solution,  is  national  in  its  scope.  The  book  is  carefully  written,  the 
matter  well  ordered  and  easily  comprehensible.  The  volume  should 
be  a  notable  addition  to  the  literature  of  the  subject. 
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WILLIAM  CHUBB. 

The  late  William  Chubb,  superintendent  of  insurance  for  the 
Province  of  Quebec,  was  born  in  Liverpool,  England,  April  4,  1877. 
He  was  brought  to  Canada  when  a  child  of  ten  and  received  mo&t 
of  his  education  there.  Upon  leaving  high  school  he  entered  com- 
mercial life  which  he  discontinued  in  the  year  1899  to  accept  a 
position  in  the  actuarial  department  of  the  Sun  Life  of  Canada. 
In  1905  he  became  an  associate  of  the  Institute  of  Actuaries  of 
Great  Britain,  by  examination,  and  in  the  following  year  was  ad- 
mitted as  associate  of  our  Society.  He  developed  marked  ability 
in  practical  insurance  work,  especially  accounting,  and  soon  ac- 
quired a  comprehensive  knowledge  of  the  business.  This,  combined 
with  his  facility  in  the  use  of  the  French  language,  qualified  him 
for  the  position  of  provincial  superintendent  to  which  he  was  ap- 
pointed in  the  year  1908.  Early  in  March  last  he  was  stricken  with 
pneumonia  and  succumbed  after  only  two  days'  illness.  His  sudden 
passing  was  a  great  shock  to  his  friends  and  even  yet  we  are  not 
able  to  think  of  him  as  actually  gone  from  us  for  all  time.  In  one 
sense  he  has  not  gone,  for  his  memory  abides  and  will  so  long  a=  we 
who  knew  him  survive.    He  was  one  of  those  choice  spirits — 

"Who  live  again 
In   minds  made  better  by  their  presence." 
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WILLIAM  HENDRY. 

On  November  18,  1917,  there  passed  out  of  this  life  Mr.  William 
Hendry,  a  charter  member  of  this  Society.  He  was  born  in  Aber- 
deen, Scotland,  March  2,  1834,  but  with  the  exception  of  his  ear- 
liest years  he  spent  his  long  life  in  Canada. 

Following  a  number  of  years  spent  in  mercantile  and  manu- 
facturing pursuits,  he  began  his  life  insurance  career  in  1870  by 
accepting  the  management  of  the  then  newly  organized  second 
Canadian  life  insurance  company — The  Ontario  Mutual  Life  As- 
surance Company,  now  The  Mutual  Life  Assurance  Company  of 
Canada.  Though  largely  self-taught  in  actuarial  matters,  he  had 
the  advantage  of  a  short  tutelage  under  the  late  Honorable  Elizur 
Wright.  A  man  of  high  ideals,  ever  progressive  and  seeking  always 
"  the  greatest  good  to  the  greatest  number,"  he  was  a  pioneer  in 
practices  tending  toward  simplicity  of  policy  contract  and  liberality 
in  the  treatment  of  the  policyholder,  being  the  first  Canadian  in- 
surance executive  to  incorporate  in  the  policies  of  his  company  a 
table  of  definite  guaranteed  surrender  values  and  other  progressive 
features.  In  this  and  other  respects,  such  as  holding  ample  re- 
serves, even  strengthening  them  beyond  the  statutory  requirement, 
acquiring  business  at  a  moderate  cost,  etc.,  he  was  fully  abreast, 
if  not  in  advance,  of  his  times.  Owing  to  impaired  health  he  re- 
tired from  active  business  life  in  1897.  His  death  removes  the  last 
of  the  early  pioneers  in  Canadian  life  insurance. 

He  took  a  keen  interest  in  the  organization  of  this  Society  and 
is  remembered  with  affectionate  regard  by  the  older  members  with 
whom  he  associated.  A  member  of  the  Society  has  written  of  him : 
"  He  was  a  man  valuable  in  his  generation  and  productive  of  things 
which  will  endure,  and  also  a  man  honest,  lovable,  whose  memory 
will  long  be  cherished  by  those  who  knew  him  and  whose  achieve- 
ments both  external  to  himself  and  in  himseK  will  lure  many  a 
young  man  along  the  road  to  that  service  of  mankind  which  is  in 
the  highest  sense  also  service  of  himself." 
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ABEL  TEAVASSOS. 

Abel  Travassos  was  born  in  Brazil  in  1877,  but  was  educated  in 
Europe.  After  preliminary  studies  in  France  and  Germany,  he 
went  to  the  Polytechnical  School  at  Zurich  for  a  course  in  civil 
engineering.  Owing  to  his  failing  health  he  had  to  return  to  Eio 
de  Janeiro,  where,  in  1900,  he  entered  the  actuarial  department  of 
the  Sul  America  Life  Insurance  Company  as  an  assistant.  In 
1904  he  passed  the  examination  for  Associate  of  the  Society. 

With  a  view  to  occupying  a  more  independent  position,  he  left 
the  Sul  America  Insurance  Company  and  became  a  consulting 
actuary,  and  very  soon  made  a  reputation  as  a  competent  actuary 
and  a  champion  of  honest  life  insurance  principles  in  Brazil. 

He  collaborated  in  forming  the  "  Previdencia  do  Sul "  Life  In- 
surance Company  of  Porto  Alegre,  State  of  Eio  Grande  do  Sul, 
Brazil,  and  some  time  later  he  organized  the  Life  Section  of  an 
important  fire  insurance  company  of  Sao  Paulo — the  "  Companhia 
Paulista  de  Seguros." 

He  was  actuary  for  both  these  institutions  at  the  time  of  his 
death. 

All  those  who  knew  him  will  remember  him,  specially  for  his  up- 
rightness and  his  absolute  frankness;  the  latter  was  of  a  kind  that 
limited  the  number  of  his  friends,  but  that  ensured  the  respect  of 
all. 
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Absteact  from  the  Minutes  of  the  Semi-annual 
Meeting  of  the  Actuaeial  Society  of  America, 
Held  in  Baltimore^  Maryland,  on  Thursday 
AND  Friday,  October  25  and  26,  1917. 

Hotel  Emeeson,  Baltimore,  Md., 

October  35,  1917. 
FIRST  DAY. 

The  meeting  was   called   to   order   by   the   President,   Arthur 
Hunter,  at  11 :  00  A.  M. 

The  following  members  were  present: 


Alsop,  D.  G. 
Blackadae,  W.  L. 
Beeiby,  W. 
Buchanan,  J.  D. 
Cammack,  E.  E. 
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Flanigan,  J.  E. 
Flynn,  B.  D. 
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GiBB,  J.  B. 
GOEE,  J.  K. 


Allison,  S.  E. 
Allsteom,  H.  W. 
Armsteong,  C.  H. 
Bain,  W.  A. 
Basseord,  H.  E. 
boswoeth,  l.  a. 
Brown,  J.  C. 
Beown,  E,  G. 
Bulkley,  G.  E. 
buttolph,  h.  "w, 
Cann,  F.  E. 
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FELLOWS. 

MUEPHY,  E.  D. 

Graham,  W.  J. 
Haedcastle,  E.  E. 
Hendeeson,  E. 
Howe,  L.  H. 

HUNTEE,  A. 

Hutcheson,  W.  a. 
Johnson,  M.  L. 
Johnston,  F.  H. 
King,  W,  I. 
Laied,  J.  M. 
Linton,  M.  A. 

LiNZMEYER,  L. 

McKechnib,  J.  B. 
Maclean,  A.  T. 
Marshall,  E.  W. 
Mead,  F.  B. 
MoiR,  H. 

ASSOCIATES. 

Davenport,  J.  S. 
Feanks,  J.  B. 
Gould,  W.  H. 
Geiswold,  E.  N. 
Hall,  A.  F. 
Hemsing,  F,  C. 
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Larkin,  H,  F. 
Mabon,  J.  B. 
MacPhail,  a.  D. 


Morris,  E.  B. 
Papps,  p.  C.  H. 
Parker,  J.  G. 
Peiler,  M.  H. 
Perrin,  0.  W. 
Pipe,  S.  H. 
Ehodes,  E.  E. 
EiCE,  H.  I.  B. 
EosE,  D.  H. 
Sheppard,  H.  ISr. 
Stephenson,  H.  E. 
Stilwell,  S.  E. 
Strong,  W.  M. 

TOEREY,  M.  W. 

Watt,  AV.  A. 
Welch,  A.  A. 

WOLFENDEN,  H.  H. 

Wood,  W.  A.  P. 
Woodward,  G.  B. 

MOOEE,  G.  C. 
Moulton,  C.  E. 
Phillips,  T.  A. 
eothschild,  s.  z. 
Eyan,  H.  E. 
Smith,  V.  E. 
Speers,  a.  a. 
Thomas,  E.  M. 
Washburne,  a.  C. 
Williamson,  W.  E. 
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The  minutes  of  the  annual  meeting  held  in  New  York  on  May 
17  and  18  were  approved  as  printed  in  the  Transactions. 

The  Secretary  reported  that  the  following  amendment  to  the 
By-Laws  was  unanimously  approved  by  the  Council : 

"  During  the  continuation  of  the  war,  in  which  both  the  United 
States  of  America  and  the  Dominion  of  Canada  are  engaged  in  the 
year  1917,  the  provisions  of  Article  IV  of  the  By-Laws  regarding 
payment  of  dues  may  be  waived  or  suspended  in  the  case  of  any 
member  upon  a  majority  vote  of  the  Council." 

The  Society  by  unanimous  vote  adopted  this  amendment. 

The  Secretary  reported  that  by  vote  of  the  Council  a  Eoll  of 
Honor  will  be  published  including  all  Fellows,  Associates  and  Stu- 
dents who  are  serving  in  the  military  or  naval  service  of  the  United 
States  or  of  the  Allies  and  those  who  have  lost  their  lives  in  either 
of  such  services. 

The  President  read  his  address  to  the  Society. 

The  reading  of  papers  prepared  for  the  meeting  was  then  pro- 
ceeded with. 

The  Society  adjourned  at  1 :  00  P.  M. 

Afteenoon  Session. 

After  the  Society  had  assembled  at  2 :  30  P.  M.  the  roll  was  called 
by  the  Secretary. 

The  reading  of  papers  was  continued. 

After  the  reading  of  papers  was  completed,  the  Society  took  up 
the  discussion  of  papers  presented  at  the  meeting  in  May,  1917. 

At  5 :  00  P.  M.  the  Society  adjourned  to  meet  at  dinner  at  7 
o'clock  and  to  meet  again  the  following  morning  at  10 :  00  A.  M. 

SECOND  DAY. 

Eeport  of  the  Pension  Committee  consisting  of  Mr.  Hutcheson, 
Mr.  Henderson  and  Mr.  Moir  was  presented  to  the  Society  and  the 
Society  voted  that  the  report  be  incorporated  in  the  Transactions. 

Eeport  of  the  Educational  Committee  was  submitted  by  the 
chairman,  Mr.  Papps. 

Part  of  the  morning  was  devoted  to  answers  by  members  of  the 
Society  selected  therefor  to  written  questions  proposed  by  members 
of  the  Society  with  the  understanding  that  such  questions  and 
answers  should  not  be  printed. 

The  Society  voted  its  thanks  to  the  Maryland  Life  and  Mr.  Eose 
for  their  courtesy  and  hospitality. 

The  Society  adjourned  at  11 :  30. 
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